DICTIONARY 
OF 


CHEMISTRY 


R.K. KAUSHIK 
M.S. YADAV 


v 


DICTIONARY 
OF 
CHEMISTRY 


Q0? 


R. K. KAUSHIK M.Sc. Ph.D. 
and 
M. S. YADAV M.Sc: Ph.D. 


LA UBSPD 


UBS Publishers’ Distributors Ltd 
8/1 -B, Chowringhee Lane, Calcutta-700 016 


Ph:212451, 249473 
- 1989 
ANMOL PUBLICATIONS 


NEW DELHI-India 


© Reserved 


First Edition : 1987 
Reprint : 1989 


ISBN 81-7041-041-x 


Published by ; 
ANMOL PUBLICATIONS 
4378/4B, Gali Murari Lal, 


Ansari Road, New Delhi-] 10002. 
Ph. 261597. 


Distributed by: 


Anupama Publishers, Distributors 
4378/4B, Gaii Murari Lal, 


Ansari Road, New Delhi-110002, 
Ph. 261597, 


EA 


Preface 


In this dictionary, an attempt has been made to provide an 
explanation of the terms used in the various branches of chemistry, 
together with brief accounts of important substances and chemical 
Operations. We have necessarily had to be selective rather than 
‘comprehensive. 

An attempt has been made to write the entries ina clear and 
lucid style to provide both straight forward definitions and invaluable 
background informations. Structures of complex compounds have 
been included. The network of cross-references has been maintained 
throughout this book. The emphasis in this dictionary is placed 
on providing definitions rather than on pronounciation, etymology 
or syllabication. In addition to definitions, synonyms, acronyms 
and abbreviations are given uuder the appropriate entry. 

The dictionary will be of immense value to students of 
chemistry and to biochemists, scientists and others studying or work- 
ing in related fields. ` 

The authors are happy to give credit here to all those who had 
a hand in getting the dictionary into its present form and particularly 
to put on record our great debt to Dr. G. R. Chhatwal, for the care 
and interest he took in clearing up complex points so that they might 
be put in simple English. 

In compiling a dictionary of this kind it becomes necessary to 
draw upon the work of many authorities and seek the advice of 
colleagues to all of whom the author is deeply indebted. 


Finally the authors express their sincere thanks to the publi- 
shers and printer for printing this book promptly. 

All comments from users on omissions or shortcomings will be 
most welcome. 


‘September, 1987 DR. R.K. KAUSHIK 
‘ M.Sc. Ph.D, 
New Delhi. DR. M.S. YADAV 


M.Sc. Ph.D, 
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Abelite. Explosive made up of ammoni i 
one some forms contain Punch aba ei ny res Stolu; 
initrobenzene and sodium chloride. Pe chloride kor 
Abietic Acid. CzoHso02. M.P. 158°, av — p 
tricyclic triterpene derivative, Lied EENE l aline 
monocarboxylic acid and forms retene or ET EA 
phenanthrene on dehydrogenation. A chief z 7 Boprony: 
colophony. It is present in various varnishes. It is sed Aa ei 
: eter- 


gents. 
Abrin. A toxic substance. It causes agglutinati 
corpuscles and present, in the seeds ofthe Paor sae ted blood 
Indian shrub. It is a miature of proteins. precatorius, an 
ABS Detergent. (Sodium Alkylbenzene Sul 
by a Friedel-Craft alkylation of fenuene with ey Mevuiactured 
(Cyo—Ciz)- ‘It is used in powder detergents (e.g. ate an alkenes 
Absolute Alcohol (ethanol). Pure alcohol, C,H OH ): 
liquid with a pleasant odour, B.P. 78°32°, Density A UES: 
Miscible with water. It acts as a solvent for ma 6 at 15°. 
compounds. It is obtained by reducing acetaldehy E organic 
amalgam in water. lt is used in the preparation of y sodium 
chloroform. Detected by oxidation to acetald ae and 
potassium dichromate. ehyde with 
Absolute Temperature. A temperature o c, 
Kelvin) scale ; symbol TA ; the zero of e aaoo” (or 
ture at which a perfect gas would have zero volum prapora 
be cooled indefivitely without liquefaction or solidi it could 
Temperature 15 defined by the relationship : Olidification. 
T=0+273'15 


where 8 is the celcius temperature. 
Absolute Zero. The zero value of thermo ‘ 

C kelvin or —273°15°C. dynamic temperature ; 
Absolute Configuration. It represents the 

groups about the carbon atom. arrangement of atoms or 
Absorbance (Molar Extinction Coefficient). i F 

different organic structures to trap a Mish Se efficiency of 

excited state ; expressed a e and increases with i Proceed to the 

gation in a polyene. increasing conju- 
Absorptiometer. An apparatus for determining the solubility of 

ity of a 


gas in a liquid. 


2 Absorption 


a gas or vapour is taken up by 

solid or liquid or in which a liquid is taken up by a solid. The 
absorbed substance distributes itself in the buik of the material. 
Selective absorption is used to Separate components of mixtures 
of gases or vapours, 

Absorption Bands. The bands obsery. 
are known as absorption bands. 


Absorption Co-efficient of a Gas. It 


measured at 0° and 760 mm pressure, 
of a liquid. 


Absorption Co-efficient of Light. 


ed in an absorption spectrum 


is the volume of a gas 
which will dissolve in 1 cc. 


- Sodium ions and chloride ions are 
Silver chloride. At the end point 


lores a ; S are absorbed by silver chloride 
precipitate forming a pink complex. 


» thereby, producing 

r absorati - The position of the lines in 
or 

exactly the same, plion spectra of the same element are 


Absorption Tower. 


iquid di à the plant where the sprayed 

tower Ees he gas being passed counter-currently up the 

or coke or Ras ae With a packing Material-like, broken rock 
Ab Lin, TE rings: These are also known as Scrubbers. 

undance. ©: The ‘relati À 

others 2-8. pabundanes’y amount of a given element amongst 


50% by mass, f oxygen in the Earth’ 
Abyssinian Gola It is a 
potd. yellow alloy of 90:79, 397 Zn 
Plated with gold on one side and rolled av Ge and 83% 
Accelerator. A Catalyst ad i j 
a reaction. yst added to reactants to inc 


s crust is about 


Tease the rate of 


Acetal 
3 


Acceptor. The atom or grou i i 

Ayal 2 p to which a pair of elect i 

donated in a co-ordinate bond. For example, the o of 
ammonium ions from ammonia can be represents as : 


H HERA’ 
m: Nit at= [New i 
H 


Donar Acceptor 


Accumulator (Secondary cell, Storage battery). It is a i 

fi ’ ; rev: 

electric cell or battery that can be charged by. passing ii anes 
current through it. A common example is the lead acid 
accumulator, used in vehicle batteries. 


CH.—CH. 
A 
Acenaphthene. Cy2Hin 4\“\ . Colourless needles, M.P. 


95°, B.P. 278°, soluble in hot alcohol. On oxidati 3 ! 
dichromate forms naphthalic acid and when Pacsedk hae as 
red hot tube forms naphthylene. Forms picrate, M.P 161. 
Obtained from coal tar and synthesised from alcoholic potash 
and a-bromoethylnaphthalene. It is used as an intermediate 
in dyestuffs. 

co—CO 


ana 
Acenaphthenequinone ( CaN ) Yellow needles, M.P. 261° 
IVAN A 


sparingly soluble in water. It produces dyes like; Ciba 

Ciba Red R, etc. Scarlet G, 
Cire 

Acenaphthylene, Cs2Hs (AA ) Yellow plates, M.P. 92°— 
\F 


93°, B.P. 265°—275°. Insoluble in water but soluble i 
and ether. D5 0'899. Recrystallised from hon macotl 


al, CH, CH(OC2Hs)2. : À form of organic com ; 
Pe an addition of an alcohol to an aldeivee TA eu 
smelling liquid, BiP: 104°= 105°, soluble in alcohol apd ae 
partially miscible with water. It can be prepared hy Bx et 
acetylene into alcohol in the presence of a catalyst :, bv pote 
aldehyde and ethanol. mixing 


Acetaldehyde 
4 


iquid wi teristic” 

i bi colourless liquid with a charac’ C 

Caer ae noe On soluble in jenn Eep ead ees 

smell. B.P, > e ie by 

i concentrated calcium chlo a a 
Ee aation Tof alcohol with KCrO, and sulphuric aci 


i i heated 
assıng alcohol and air vapours over 
Gee ieee ‘Aldol, It is used for the manufacture of 
synthetic resins. 


i 'stalli M.P. 47°,. 
H,CH=N-OH, White crystalline needles 
oo sone S in water, aicohol and ether. Prepared f. nm 
hydroxylamine and aqueous solution of acetaldehyde. It is u 
to identify acetaldehyde. 


i nd 
ide, CH CONH.. All white necdles, absorbs water a 
E e strong odour of mice, M.P, 82°, B.P. 222° Soluble 
in water and alcohol, Prepared by the dry distillation 
ammonium acetate. 


Forms amides (salt like compounds) with 
Na, K, Mg, Zn ana Hg. 


is i owder, 
tanin, C,,H,0, (0.COCH,),. A greenish white p 1 
Seats in ethylacetate. Prepared from tannic acid and ee 

anhydride. Used in chronic diarrhoea and intestinal catarrh. 
Acetarsol, (3-aceta 


lyl amino-4-hydroxy-phenyl arsonic acid): 

Sae CO NH.C HA OH)AS.O(OR) White crystals, M.P. 2 7 

250°. Soluble ın alkalis. Prepared from a nitro-4-hydroxypheny- 
lar sonic acid, used in dysentery, Malaria and diseases due 
spirillary organisms, r 

Acetates.: Salts or esters of acetic acid obtained by the action o 
acetic acid and alcohols, 

Acetate Silk Dyes. These dyes are este 
in organic Solvents, 


r like compounds soluble 
hese are used 
(cellulose acetate). Th, 


for dyeing acetate silk. 
ree types of dyestuff : 


1. lonamines, The formaldehyd 


© bisulphite compounds of some 
secondary and Primary amines, - 
2. Dispersols, These are fat-soluble dyes and are used in colloidal 
Solution, 


- Duranols, Aminoanthraquinones used in colloidal solution. 
lal Acetic Acid, CH COOH. A colourless Hawise 
With pungent sméli, M.P, 167°, B.P, 118:5°, p20 1:0434. 

i > alcohol and ether. Manufactured by aamin 
aceialdehyde by a and high pressure in presence © 
mMaoganese acetate, not attack Sn. Forms acidic, basic 
and normal salts wi tals. Niuic acid and chromic àcid 


lt does 
th me; 


Aceto Acetic Ester, Ethyl Acetoacetate 5 


do not oxidise it. Used inthe preparation of m i 
e it. etallic 
vand esters; in the manufacture of cellulose acetate ee 


ineit solvent for many organic compounds. 


Acetic Anhydride, CsH,O,. A colourless liquid with 
smell, D* 1°08), B.P. 139°5°: 12% soluble in cold Pater Miscible 
with ether and benzene. Manufactured by passing acetylene 
into acetic acid in presence of Hg salts or by passing the acid 
vapours over a heated catalyst, or more easily by heating th 
vapours to 600°—1000°. It fcrms acetyl compounds PIR 
compounds containing —OH and —NH. groups. Used in th 
manufacture of aspirin and cellulose. g 


Acetins. They are acetates of glycerol. “There are three main types 


of acetins : 

OH.CHOH.CH,00C.CH;.D” 1'221, B.P. 130° 
—132° at 2—3 mm. It is quite soluble in water and chloro- 
form. Prepared by heating glycerol and acetic acid with 
sulphuric acid ; used as a solvent for dyes used in printing paper 


bags. 


2. Diacetin, CHa 
Soluble in water an 


1. Monoacetin, CH: 


COOCH,CHOH.CH,0OC.CH,.D*"1'16, B.P. 259°. 
d alcohol but insoluble in ether and water 
in presence of water. Formed as a by-product in the formation 
of triacetin. Used asa solvent for basic dyes and plasticizer 


for cellulose acetate lacquers. 


3. Triacetin, D” 1°16—1'17, B.P. 260°. Soluble in ether. Obtained 
by heating glycerol with excess of acetic acid and extracting the 
triacetin from aqueous solution with ether. Used as a solvent 
for gums and resions and as a plasticizer for lacquers. 


Acetoacetic Acid, Acetone Carboxylic Acid, C,H,0;, CH,CO 
CH,CO.OH. A colourless syrup, decomposes into acetone 
and CO, below 100°. Obtained from acetoacetic ester. It is 
present in abundance in the urine of diabetic patients. Aqueous 
solution of the acid forms a violet colour with ferric chloride. 
Aceto Acetic Ester, Ethyl Acetoacetate, CH,COCH.CoOoc.H 
A colourless mobile liquid with a pleasant smell, D% 10256 
Miscible with alcohol, ether and benzene. It ig 
he action of sodium or sodium ethoxide on e 
ester. Itisa typical example of keto-enol tautomerism contain: 
ing 92°6% keto form and 7°4 o% enol form. With urea it fee, 
methyl! uracil, with aniline methyl quinoline. Dilute alkalis for s 
ketones. With many nitrogen compounds it forms nitro m 
containing tings. 1t forms its sodium alkyl derivatives. It is BEGO 
of large number of organic compounds, ned 
. Itis 


for the synthesis x } 
used for the manufacture of antipyrene. It gives violet coloup 


-with ferric chloride. 


Acetoin, Acetyl Methyl Carbinol 
6 


i OH)COCH;. 
i l Carbinol, C Hs0,.CH,CH(OH) 
rapt Se linia ee TS B.P. 148°. Miscible pot water 
ee ate hol and immiscible with ether. Obtained by re nong, 
acai Reduces Fehling’s Solution and forms crystalline co. 
panud with sodium bisulphite. 


tone, Pyroracemic Alcohol, _ u 

Aera E colourless liquid with a pleasant 
I ‘D2 1082, B.P. 145° 146°, Miscible with water, alcoho 

i - Obtained by the action 1 um 
eR glycol. Methyl alcohol prevents its pa ecaa on: ; 
RRES ammoniacal silver nitrate in coid. Detected y 
fluorescence when Teacted with ©-aminobenzaldehyde 


Acetolysis. It is a Process o 


organic compound by hea 
alkalis. 


f removing acety] 


group from an 
ting it with aqu 


eous or alcoholic 


e, Dimethyl Ketone, CH;COCH,. A Colourless__yolatile 
praia with a pleasant Smell, highly inflammable, D% 0'8186, 
B.P. 56°. Soluble in water, alcohol and ether. Sparingly soluble 
in calcium Chloride i anufactured from propene, 
either by the air-oxidation of Pan-2-ol or as 4 by-product 
from cumene process. Use as a nt and in the manu- 
Propanote. Detected by the formation of 
m nitroprusside and ammonia. 
iti f acetic acid. It is an 
din cylinders of the 
Acetone— Chloroform, Chloretone, 
crystalline “With 4 camphor like Smell. M.P, 97°, B.P. 167°, 
soluble in hot Water, alcohol an, acetone, tained by Teacting 
KOH and acetone ang Chlorofor 


(0) 
7 m mixture in Cold. It is steam. 
Volatile. 


(CHy)sC.OH.CCI,. A white 


Oxylic Aci ketoglutarie ao: 
Colourless needles, M Blutarie Acid 


Nte Ppr. wit ic cou’ violet colour with FeCl, 
- With me c N 
Synthesis, mercuric Sulphate, It is used in organic 
) Atoi CH,COcy hat 


etonyl 
Acetonylacetone, 2:5 Texadione 8sCOCH,CH.CocH A 
Colouriess liguid turning yellow Standing, D= 0:970, B.P 
191:3, Soluble Water, alcohol and ether, Obtained as a by- 
Product jn the Manufacture acetic acid 
It is used as q Solve 


G from acetylene- 
nt for cellulose 


acetate. 


Acetylcoenzyme 7 
Acetophenone, CsHsO, CsH;COCH;. Colourless plates, M.P. 20°C 
odour of bitter almonds. Prepared by the action of ethanoyl 
chloride upon benzene in the presence of AICI,. Shows charac- 
teristic properties of ketones. Oxidised by potassium permanganate 
to phenylglyoxalic acid. Forms oxime, M.P. 60°C, and phenyl- 
hydrazone, M.P. 105°C. Used as a solvent for cellulose ethers 


and as a soporfic (hypnone:. 


Acetoxy. The group CHsCOO—. 


Metal derivatives of acetylacetone usually contain- 
ing the grouping shown (Macac) with some delocalization in 
the ring. The number of acetylacetonate groups bonded to the 


metal can vary from 1 to 4. 


Acetylacetone. 


Acetyl Chloride, CH,COCI. A colourless liquid with pungent odour, 
fumes in moist air, producing acetic and hydrochloric acids. 
D° 1°130 C, B.P. 55°C. Soluble in ether and benzene, reacts 
with water ,and other -—-OH compounds. Prepared by the 
distillation of a mixture of acetic acid and phosphorus trichlo- 
ride or oxychloride. Used to prepare acetyl derivatives of 
compounds containing —OH and — NH, groups. 
Os, (CHIN CHEC ROOT CH,OH™. A white 
! ic crystalline powder, solu le in water. Occurs in 
Hees ei ait in some plants. lf injected, causes dialation 
of arteries. Passage of a nerve impulse from a nerve end to 
another nerve OF muscle cell liberates acetylcholine. Causes a 
rapid fall in blood pressure, quickly destroyed by the hydrolytic 


action of acetylcholine esterase. 
t thioester of importance in 
cety!coenzyme. Joe 1 _™Meta- 
4 bolism asa biosynthesis. Acetyl co-enzyne A is the main sub- 
strate of the citric acid cycle. Acts as an acetylating agent in 
the synthesis of acetylcholine. Used -in the biosynthesis of ; 
(4) fatty acids (2) polyketides and (3) terpencids and steroids, 


Acetylcholine, C7H17N 


An import 


Aeetylene 
8 


j t smell, 
= colourless gas with a pleasan so 
M.P. — 82°C, B.P. 7 l organic solvents an > 
RAT aa luble in severa t uf 4760 mm’ 
in liquid air. So 5 times its volume at 15°C an 
Boihinie sed haa niece explosive, Stored and transported 
oth g 


ini material 
in stecl cylinders containing propanone and a porous 
ah as diatomaceous earth. Prepared, 


N f 
ylene Black, Cuprene, A form o 
ein sis of ethyne (acetylene), 


Acetylene Dichloride. Soe dichloroethenes, 


carbon black obtained by 


Acetylene Tetrachloride, Sym-Tetrachloroethane, HCCl,.CHCl,. A 
colourless liquid with chloroform li 


aining C,2- or CRT species. 


Formed by 
more electropositive elements (e.g. K, Ca, Al) and by sayel 
transition elements (e.g. Cu, Ag, Au). Most transition meta 
acetylides ar 


p Y Hydrolysed to acetylene. Form 
complex acetylides (e.g. [M(C=CR)q]*-) with transition metals 
in their low oxidation states. ; 

Achiral. he molecule of a compound which is opt 


romatic In Substances used in the titrations of turbid 
liquids giving a &rey end point. 


ically inactive. 


d produces H+ ; in aqueous system. Most 

ids are Compounds of an acidic oxide and water. 
D in oxygen (e.g. HCI, HF, H$i 
while some acids ç i 


Ontain oxygen (e.g. HNO,, FSO, etc.). In 


5 metal) may exhibit 

€ character, A ucous solutions of acids show shar 
task, turn blue litmus reg liberate C e fr a metallic carbo- 
nate and ¢ reactions char. 


a ion is formed by 
a proton by ammonia. Sub i 
to form the ammonium ion 


Acid Oil, Cresylic Acids or Phenols 9 


NH,Cl. Liquid water ionizes to form hydroxonium and hydroxyl 


ions : 
2H,0 = H,0* + OH- 
verse of the ionization reaction in 


This ionization being the re 
g hydroxyl ions in water are bases. 


‘water, substances producin 
‘Liquid ammonia jonizes : 
2NH; = NH,* + NH2” 

and ionic amides so formed are bases in th 

. . e 
‘solvents which do not contain hydrogen but pints Basu 
priate positive.ion is an acid in the 4 i 5 D 
priate Pi process. Bromine trifluoride 
2BrF, = BrF,* + BrF; i 
and a substance forming the BrF,* ion in solution e.g. BrF, 

b si 


SbF,, is an acid in the system. 
Typical organic acids contain the group —-C 
CH,COOH, C,HsCOOH etc.) but many ane NOOR EE 
pounds Scontaining groupings e.g- the sulphonic — S(O) OH 
poy acidic proper igy Carbolic acid, C,H sOH, and micticlacid 
SNe H, behave like acids, but are not considered 


According to Lewis, 
can accept electrons from 


acids are electron acceptors. Thu: 
s j ons from a chloride ion producing the Can 
ion and is a pene acid. Therdegrse of ionization of an acid 
is a measure of its strength. Strong acids are fully ioni f 
weak acids are feebly ionized. y ionized while 
Acid Dyes. Dyes have an aromatic chromophoric grou 
soluble in water (e.g. SOsH group as its Reina aoe ie aan 
dyes are of three types: ci 


. Simple acid dyes. con 
improved by after treatmen 


Mordant acid 
OH—OH groups 4D 
and the fibre. 

Premetallized acid dyes are 

Acid dyes are good for wool but not for cotton. 

Acid Egg. Device made of acid-resistant material, i 
$ 7 ri , in os 
acid is run, to be distributed by compressed air. into which 
Acid Exchange Resins. Synthetic resins, which have the 
absorbing anions from material in contact. Used ne of 
ted salts from aqueous solutions moving 


impurities and unwan 
ds or Phenols. The alkali extract of phenol 
o 


acia Oil, Cresylic ao sor atte Eine 
erivatives obtaine uring the formation o gasoline b 5 
method. y cracking 


tain no polyvalent metals and 
in AOAC ED T 


dyes, generally, contain ortho OH— 
d combine with the mordants [e.g. COB] 
3. 


as simple as acid dyes. 


Aconitic Acid 
10 ; 


. 194°C, 
i i turated, colourless leaflets, M.P. 1 
a a bo dehydrating citric acid with 50% 
solu ater, 
sulphuric acid. 


iti x OH).N. Colourless hexagon crystals, 
ea ot SS water, («)p+173° in CHCI, 
May pounce alkaloid obtained from Aconoitum napellus. 
1 


65 4 
3 Colourless needles 
Acridine, CHN. AN ANON: 
BNAN/\ 72 
Cr INp eal 


10 
M.P. 111°C, soluble in alcohol. 


iflavi :8 diaminoacridine methochloride, C,4Hy,N3Cl. Orange 

AEE aS E water, prepared by methylating profla» 
enaa mixture of 2, 8-diaminoacridine dihydrochloride and 
E O chloride hydrochloride, used 
for wound dressings. 


Acrilan. A brand name for a synthetic fibre. 


i de, C,H,0,CH,=CH—CHO, Colourless volatile 

aaen EOR D% 0-841, B.P. 52°C, soluble in water 

Ag alcohol. Prepared by distilling a mixture of glycerine, 
potassium sulphate and potassium bisulphate. 


in emulsion form in 
finishes, lacquers paints, adhesives and safety 
glass interlayers. Polymeric methyl methyl acrylate forms- 
Perspex. 


Acrylic Acid, Vinyl Formic Acid, C3H,0,, CH;=CH—Coou. A 
colourless liquid, D16 1'002, M.P, 13°C, B.P, 141°C, miscible 
with water. Prepared by oxidisi i i i i 

] oxide, conve 


ium, uranium ne- 
, Californium, 


I lawrencium 
collectively are termed as actinides 


analogous to lanthanides, Nature and handled by 
emote control, all elemen mic number 93 are arti- 
ficially produced. 


Activity 
1l 


Actinium, Ac. At. no. 89, M.P 1050°C, B.P. 32 

i Ac. At. no. 83, M-i. » B.P. 3200 fi 

in uranium ores, prepared by bombardment sf hate 

neutrons, the isotope Ac is very radioactive (t,/. 22 mn 
the. metal glows, piur, je prepared by reducing AcE, ganh 
vapours at °C, silvery white i stai eea 
vap: aT Ty ite in colour, forms tripositive 

Activated Carbon. See active carbon. 

Activation Energy. Molecules possess average ene ichish 
ficient to enable them _ to tiaerae See arate 


The excess energy, above this energy, required b, 
s > k > the 
for reaction to proceed is known as activation cachet oo 


Activator. A substance added to accelerator enhances its activity 


to full activity e.g. ZnO. 

Active Carbon, Carbon (charcoal) treated at a hight : 
steam air or CO, (activation of carbon). etn aa aie x th 
(due to large surface area and opened capillaries) for a ae 
small traces of impurities from a gas or liquid, for water wae 
and water treatment, air pollution control, sugar refinin; d. > 
cleaning, rubber reclamation, cigarette filters and as a catat ry 


Active Centres. The specific sites on a catalyst surface at which 


absorption Occurs. 
Active Mass. The thermodynamic activity and is a pr 
A eet) r H oduc: 
affinity of a reacting substance and its ACETIC COA R G 
the. reversible reaction and the extent to which the reaction 


A+B2C+D 
s proportional not to the affinities, but to the 


proceeds i J 
active masses of the reacting substances and the equilibrium 


constant K is given by : 
[C] [D] 

K=-paj [B] > Where [C] [D] [A] and [B] 
are the active concentrations of products and 
respectively. reactants 
odynamic quantity and a measure . 

f a particular substance in a E golcr 
of activity are : chemical 


Activity. A therm 
concentration O 
system. Two types 
(i) Absolute activity, a° is given by »=RT In a° £ 

chemical potential of. the substance, R is TO gaere wis the 

T is the absolute temperature. gas constant, 

(ii) Relative activity, a, is given by p=p°+RT 

is the chemical potential of the a where w° 
state. its standard 
Activity is proportional to partial pres: 

: : } su 

ideal gases and directly proportional R the ror tue gas for 

dilute and ideal solutions. entration fof 


12 Activity Coefficient 

Act ivity Coefficient ( f or Y). Thermodynamic activity, (a) ina system 
is given by a=fe or a=Yc where c is the concentration 
of the substance. For ideal or dilute solutions, for Y=1. For 
-electrolytes, activity co-efficients are considered to be the geome- 
-trical mean of the single ion activities 


Activity Series. A series in which ti 


he elements are arranged in 
order of their electrode potential. 


Actomyosin. An important protein of body muscle. 


Acyclic. Organic compounds conta 
possibly with branches. 


Acyl. A general name for organic acid radicals, which are the resi- 
dues of carboxylic acids after removal of the —OH group e.g., 
acetyl chloride, CH,COC! obtained from CH;COOH. The names 


of the individual acyl radicals are given by replacing the —ie 
of the acid by —y/. s 


Acylation. A process which substitutes the acyl (RCO—) group into 
a molecule, generally for an active hydrogen of e.g. an —OH 
group. 


Acyloins. «-8-Ketoacids of the form R.CO.CHR’.OH 


acyloin condensation, a process of Condensing tw 
ester with Na. 


_ Adamantane, CyoHis. Colourtess hydrocarbon, M.P 269°C 
limes at room temperature and MRR aE 
constituted of three fi Poh? bas a rigid Ting 


Baa f used cyclohex i A 
similar to diamond lattice, ES fan pines, configuration 


ining chains without Tings but 


» Prepared by 
© molecules of 


» sub- 


Polymerisati : 
the r “ 2 ‘SO used in 
such as, ammonia, ether noon of BF, 


u ooa Corie with nucleophiles, 
Additive Volumes, Law 


B of. The volume ; 
gases is equal to the s occupied by a mixture of 
by the com tint Of volumes ure © 


Adrenaline 13 


Adenine, 6-Aminopurine, C;H;N;. Long rhombic needles with three: 
molecules of water which it Joses at 110°C. A constituent of the 
nucleic acid portion of nucleoproteins, and, combined as adenyl- 
pyrophosphate. M.P. 360°—365°C, plays an important part in 
many metabolic processes. 

Adenosin, Adenine Riboside. Long thin needles, M.P. 229°C, soluble 
in water, insoluble in alcohol, («)p>—63°3°. A nucleoside made up 
of one molecule of adenine and one molecule of pentose D-ribose 
forms a part of the structure of ribose nucleic acid, $ 


Adenosine Diphosphate (ADP). Adenosine 5’-diphosphat 
precursor of ATP, also obtained from it Macnee in ‘which 


ATP is involved. 

Adenosine Monophosphate (AMP). Generally, adenosine 5’-phosphate. 
(muscle adenylic acid), an important structural component of 
nucleic acids and of various co-enzymes. 


Adenosine Triphosphate (ATP). The most important of t 
called ‘high energy compounds’, a group of naturally cece 
organic phosphates having high free energies of hydrolysis, and 
playing P pesiG part in Biosynthesis active transport and muscle 
action. primary source of energy in the met i 
eni ea baeter aleei E E pea pianti 

Adenylic Acid, Aldenosine Phosphoric Acid. A nucleotide d 
up ofa molecule of adenine and phosphoric aci tied 
through D-ribose. ani Se) 

Adhesion Agent. An additive improving the adhesivity of a material 
prevent stripping of an adhesive from a surface by water. used 
in road bitumens, surface dressings and in coated macadam 
surfacings. 

Adhesive. A liquid material which joins two surfaces by forming a 
solid join. 

Adiabatic Change. A change in which no heat transfer takes plac 
in a system. j 

Adipic Acid, Cs H104, HOOC . [CH], . COOH. M.P. 153°C, pre- 
sent in beet-juice, prepared by the oxidation of cyclohexane by 


air, forms long chain polymers (e.g., Nylon), used to manufac” 
e plasticizers and some vinyl and urethane plastics, ‘ac 


ture pl 
HO 
Adrenaline, Epinephrine, CyHi3NO3. \f\°CH.OH.CHNH.CH, 
IN/ 
HO 


i hol. Used : 
M.P. 212°C, synthesised from catec! Jsed as the acid tarta- 
rate in the treatment of allergic reactions, and cress 
collapse, local anaesthetic injections. yi 
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Adsorbate. A substance adsarbed by the surface of absorbent. 
Adsorbent. A substance whose surface adsorbs the absorbate. 


i rocess in which a layer of atoms or molecules of 

ES a forms on the surface of a solid or liquid. The 

adsorbed layer may be held by chemical bonds (chemisorption) 

or by weaker van der Waals forces (physiosorption). Adsorption 

process may involve either simple unimolecular adsorbate lyer 

or multilayers. The process is useful in processes such as the 

purification of materials, drying of gases, control of factory 

effluents, production of high vacua, etc. Adsorption processes 

are basis of colloidal and emulsification behaviour and hetero- 
geneous Catalysis. 


i indi i tion on 
tion Indicator. An indicator which works by adsorp } 
pas surface of a precipitate, e.g., fluorescein in the volumetric 
estimation of Ag" ions by Cl” ions. 


i ion i i lly divided solid is 
sol, Aerogel. A dispersion in which a finally l ) 
Pee ted a air and the size of particles are of colloidal dimen- 
sion e.g., smoke, used in hair lacquers, paints etc. It is 
also a trade name for wetting agents such as esters of sodium 

sulphosuccinic acid. 


Aetiophyllin. See chlorophyli. 
Affatoxins. A toxic metabolites of the fungus. 


Aspergillus Flavus. Link ex-Fries which is present in grain crops 
and peanuts, extremely toxic and 


IS 
\7\ZN40CH; 
©) O 


carcinogenic, exists in four isomers [B,, Be, G, and Gz]. 
Ag. Silver metal. 


Agar-agar. A seaweed colloid. A mixture of agarose and agaros- 
pectin, extracted by hot water from various marine algae 
Rhodophycea in the powder form, dissolves in hot water and set 
to a jelly (0°5% concentration), used as a medium for cultivating 


bacteria and _moulds, as a laxative, as a thickner and as an 
emulsion stabilizer in the foods. 


Agate. A variety of SiO. with purple or brown coloured bands, 
used as a gemstone for making 


i 0 or making mortars and pestles, and as a 
bearing surface in scientific instrument. 
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Aggregate. Pieces of material which 
Ss are, ; 
cementitious substance or bond to fenna enipe paing bya 
crete the aggregate consists of crushed stone, slag S In con- 
sand, united by portiand and other cements. In pee Dee ang 
ceramic materials, particles of non-plastic materials T other 
aggregate ; they are united by plastic clay when in th Pu Rp 
unfired state and later (in the burned state) bya oe green OF 
wae fuses and on ooking: solidifies and form bonds opel ca 
e product are influen i i IS 
Pr: ced by the size and shape of the pro- 
Agiucone, Aglycone. The term collective] t 
portion of a glycoside which teak off pee co tHe DOn SULAT 
hydrolysis by acid or enzyme. Sugar on its 
Air. The volume composition of normal dry air i . 
(20'949%), Ar(0°934%), CO;(0'03%), Ne ORI) OEA 
Xe (0:000009%), Ru (6x 107%). The a e ES %), 
dry air are as follows : D 1'2928 gl at 273K and Bi of 
Cp 0°2396 ; Cv 01707 ; R 2°1529x 10° (pressure ran ; o mom ; 
Air can be liquified by rapid expansion into a partial m* g~1), 
(pale blue liquid), B.P. —192°C (air) to — 185°C (aft vacuum 
ration), D 0'9 (approximately). er N, evapo- 
Air Filters. Filters constructed to remove at A 
air stream, generally, they are HEA pean aust from an 
a filting medium, such as glass fibre or slag wool ihe eked with 
air is passed. rough which 
Air Hardening. A method of hardening st z oh 
in a natural way in air (or in an AE Hae allowing it to cool 
quenching. 2 nown as air 
Air Lift Pump. An apparatus for pumping corrosive liquids 


Al. Aluminium metal. 

x- Alanine, 2-Aminopropanoic Acid, C,H;N 
M.P. 200°C, rhombic prisms, obie O» TECHNE) COOH. 
insoluble in alcohol, [av}?*-++2'58°, one of the ae tts of water, 
ed from the hydrolysis of proteins. inoacids obtain- 


G-alanine, 8-aminopropionic acid, CHNO + 
M.P. 196°C, soluble in water, roed Soe cee . COOH, 
hypobromite on succinimide, used in the pre on of sodium 

thenic acid (vitamin) paration of panto. 
Albumins. A class of proteins, soluble in 

heating eg., ovalbumin (fr water and coagulated 

milk). (from eggs) and lactalbumin re, 
Alcian Blue. A dyestuff, Alcian Blue 8 G.S 
Alcohol. Organic compounds of the 

general formula ROH 
» where 


R is a hydrocarbon group e.g., meth 
(C,H;OH). Three classes of alcob Bee (CH,OH) and ethanol 
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primary ese (carbon atom attached to two hydrogen 


I | 
atoms), ie €g., CHOH 


secondary alcohol (carbon atom is attached to one hydrogen atom 
OH 


FS] 
and two other groups), -C—C—C— e.g., CH3.CH(OH).CH,. 
Whe Tl 


tertiary alcohol (carbon atom is attached to three other: 
OH 


eel 
groups, —C—C —C= ê.ĝ., CH SRL) OR, 
Maal ss | CH, 


l 
Alcohols can be prepared by : : 
1. -Hydrolysis of haloalkanes using aq. KOH : 
RI + OH” > ROH + I- 


2. Reduction of aldehydes by nascent hydrogen (from Na/Hg) : 
RCHO + 2(H) > RCH,OH. 
The important reactions are : 
1. Oxidation 
K,C1,01/H,S0, eso 
Seen Mo ET R COOH 
2. Ester formation 
H+ 
PAE sae catalyst X COOR + H,O 
3. dehydration (over hot munic store) 
0° 


R CH,CH,OH ———-> R CH= 
alcohol i —H,0 Sica 
There are monohydric alcohols, containin g one— 


CHOH), dihydric alcohols, containing two— OH group (e.g.,. 


CH,—OH OH group (e.g... 
CH,—on glycol) and trihydric alcohols, Containing three —OH: 
i CHOH 
groups (e.g. lycerol), 
CHOH ea ) 


CH,OH 
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Aromatic derivatives having —OH group attached directly to 
carbon atoms of the ring are called phenols and show distinct 


property (e.g., CsH;OH, phenol). 


Aldehyde Polymers. Polymers with a CHRO backbone formed 
by polymerization of aidehydes RCHO (e.g., polyformaldehyde 
and polychloral). Used in machine parts, car parts, etc. 


Aldehydes. A type of organic compound with the general formula 
RCHO, where the —CHO group (the aldehyde group) consists 
of a carbonyl group attached to a hydrogen atom, e.g., HCHO 
(formaldehyde), CH,;,CHO (acetaldehyde). Colourless liquids 
(aliphatic) or solids (higher aromatic) with characteristic smell, 
formed by oxidising a p-alcohol, oxidised to acids and reduced 
to p-alcohols. Aromatic aldehydes are prepared by heating 
aromatic hydrocarbons-with CO, HCl, anhydrous AICI, (Gatter- 
mavn-Koch Syrthesis). Alkaline solutions of phenol react with 
CHCl, (Reimer-Tiemann reaction) to form phenoiic aldehydes. 


Aliphatic and aromatic aldehydes form adducts with alkali 
bisulphites, and form  cynoliydrins, aldoximes, sSemicarbazons 
and phenyl hydrazones, form acetals with aljcohis, undergo aldol 
condensation, form Schiffs bases with p-amines, they reduced 

. Fehling’s solution and Tollen’s reagent, some of the aliphatic 
and aromatic aldehydes undergo Cannizzaro reaction. 


Aldicarbs, C7HyN20.S. An insectiside and nematocide commonly 
used on Sugarbeet and potatoes. 

3-Hydroxybutnal, C,HsC., CH,.CH OH.CH,CHO 

ly liquid, B.P. 83°C/20 mm, manufactured by 

C.H;OH) with alkali carbonates, lime, borate 

der pressure forms 1, 3-butyléne glycol. 3 


Aldol, acetaldol, 3- 
A colourless Ol 
treating ethanol ( 
etc., reduction Un 


Aldol Condensation. A reaction between two molecules of aldehyde 
(aliphatic) to form a 8-hydroxyaldehyde, e.g., aldol (CH,CHOH 
CH, CHO) obtained from ethanol in presence of a catalyst 
(KCN, sodium ethanoate or dil. NaOH), only aldehydes contain- 
netic ss H,.CHO grouping can produce aldols, other alde- 
hydes undergo Cannizzaro reaction. 


Aldomic Acid. An acid derived from an aldose by oxidation of the 
aldehyde group toa carboxyl group, e.g., gluconic acid. 


Aldose. A sugar containing a potential aldehyde (—CHO 

The group may be obscured by its inclusion in a HO sonn 
Aldoses are named aldopentoses, aldohexoses, etc., dependin s 
on the number of carbon atoms. g 


Aldosterone, C21 H2805- The most active steroid hormone 
by the adrenal cortex. secreted 


18 Aldoximes 


Aldoximes. Compounds obtained by the action of hydroxylamine 
on aldehydes. the group present is —CH=N.OH, prepared by 
the action of p-amines with Permonosulphuric acid, aliphatic 
oximes are colourless liquids or low melting solids, some soluble 
in water. Aromatic aldoximes are crystalline solids, eg. 
benzaldoximes. When toiled with dilute mineral acids, hydroxyl- 
amine and the aldehyde is obtained. All aldoximes exist in the 
two forms : 
R—C—H R—C—H 
Il i] 
HO—N N—O 
anti-aldoxine syn-aldoxime. 
Acid chlorides or anhydrides convert them to nitriles, 


Aldrin. The insecticidal product containin 
Weight of 1, 2, 3, 4, 10, 10-hexachloro— > 4, 
exo-1, 4-endo-5, 8-dimethanonaphthalene, 


eof soil pests, non- 

s. 

Algin. A seaweed colloid, used mainly as the Na salt 
viscous solution with water. Used i 


l as a stabilizer for food pro- 
ducts (ice cream, etc.), pharmaceutical i 


textile industry. It is aliginic acid which is D- 


COH 
AO. OH oi 
COH x 


(where *=200—1000) 


Alicyctic, Cyclic carbon compounds, do not 


TING, possess aliphatic charac eristi 
Derine, s ter: Stics, e.g. 


Aliphatic. An organic com 
pound possessing its carbon atoms in 
chains and not in closed Tl e.g., methane CH, ethanol 

( ) ngs, &:, ( a), 


Alizarin, C4H0, Orange red dyestuff, soluble 
OH 


Contain, any benzene 
; cyclopropane, cyclo- 
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in alcohol and ether, M.P. 290°C, forms purple red colour in 
alkaline solutions from which it is precipitated as red to violet 
‘lakes’ by heavy metal salts. Occurs asa glucoside in madder 
produced synthetically by fusing anthraquinone-2-sulphonic 
acid with NaOH and a little KCiO,. Applied to the mordant 
fibre, Al(OH), forms a bright red lake, Cr(OH), a red lake 
Fe(OH), a violet lake. Dyeing is always done in boiled water 
solution. 


Alizarin Yellow, GG (MLB). A dyestuff prepared from diazoti 
AT NO. COOH iazotised 
| | 
TaN 7 NE 

COT Vee 


m-nitraniline and salicylic acid, used in chromemordanted wool. 


“Alkali. A hydroxide of one of the “aikali metals” Li, Na, K, Rb 
and Cs. Even CaO, Ca(OH)», Na,CO, give alkaline solutions 
(pH>7) in water known as a base in aqueous solutions. 


Alkaline. An aqueous solution having pH greater than 7. 


Alkaline Earth Metals. The elements Mg, Ca, Sr, Ba and Ra which 
are highly electropositive and produce M** ions. 


Alkaloids. Organic compounds naturally found in plants, contain 
oxygen and nitrogen atoms, some of them highly poisonous and 
produce characteristic physiological actions, vary considerably 
in chemical properties and constitution, basic in nature and 
combine with acids to produce salts (water soluble), soluble in 
organic solvents such as alcohol, CHCl, and ether, occur 
mainly in flowering plants, especially in the Ranunculaceae, 
Papaveraceae and Solanaceae but generally throughout the 
botanical sources. Formed from aminoacids and methanoate. 
or methionine, or ethanoate or mevalonate, etc. Many alkaloids 
are derivatives of pyridine. quinoline or pyrimidine, opticaliy 
active and dextrorotatory. Examples: morphine, caffeine 
nicotine, atropine, cocaine, hyoscyamine, quinine, strychnine. — 


Alkanals, Aldehydes. Organic compounds possessing terminal 
R—CHO group. 

Alkanes,, Paraffins. Aliphatic hydrocarbons of the general fi 
CrHonsr ( 1S the number of carbon atoms in the oleae 
saturated compounds, first four members are gases, the ne 
members are liquids and those above C,,H,, are waxy Stee 
insoluble in water but soluble in CHCI, and C,H,, only Cl S, 
Br, attack, prepared by the following methods : 2 and 
1. From a sodium salt of a fatty acid : 


RCOO-Na*-++NaOH -> RH+Na,CO, 
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2. By reduction of a haloalkane : 


Zn-Cu/C,H;OH 
RX+2[H] ———— 5  RH4HX. 


3. By Grignard’s reagent : 
R MgX+-H > RH 


The main source of alkanes is natural gas, 


Alkanolamines, Alkyloamines. Hydroxyamines formed by the action 
of an alkene oxide on aq. ammonia at 50°— 60°C, hygroscopic 
solids with low M.P., usually occur as viscous Colourless liquids 
with ammoniacal smell, used as a Catalyst, in rubber. 


Alkenes, Oicfins, Unsaturated hydrocarbons with the general 
formul a C,Hon Containing one double bond ; isomeric with 
crycloparaflins, Lower members are gases, the intermediate 
liquids, higher members are waxy solids, Insoluble in water, 

soluble in CHCI, and CoH, obtained from Crude oil by cracking 

alkanes. Example: ethene (C2H4) and Propene (C3H,), etc. 

Reduced to alkanes by hydrogen in Presence of Catalyst (RCH 

=CH.+H.>RCH.CH;), React with halogens to give dihalides 

permaneanae Bx RCHBr.CH,Br), idati y 

permanganate solution forms diols RCH=C Z| ae 

RCH (OH) CH,OH), oxidised to Scie ened Oc 


( CH=CH, S T 
by air =CH,———~ O J, pol i i i 
2 2 [0] CH,” ) polymerize with various. 


Catalysts or under Pressure, used as fuels. 


Alkoxice. An Organic compound 


y F up, obtained by the reaction f 
l j + a0, 
Cac on alcohol. Example : Sodium ethoxide. 


Alkyl. Residue left when a hydrogen alom i 
aliphatic hydrocarbon, -©-8-, CHs', CH, A TaS Tom ae 
radicals and used as inte i in many Teactions aves 
f alkanes and Petrochemica] Process. 


yl groups 
effected 


ing gasoline by re: 


eure, Acetylenes, Compounds Containing L=c groups. Thus 
gact tylene (CH,C=cH is propyne - dimethylace lene 
tC=CMe) is but-2-yne, ete, i pees: 


Alloxantin ai 


Allantoin, Glyoxylidiureide, C,H;N,O,. M.P. 235°—236°C. An end 
product of purine metabolism, present in the urine of mammals. 


i 
N  NHCONH, 


o 
NZ 
No 
4 D 
H o 


Allenes, 1, 2-Dienes. Unsaturated organic compounds with 
general formula C»Hgn_, and skeleton >C=C=C<, derivatives 
of 1, 2-propanediene, undergo typical reactions of alkenes 
with, e.g., hydrogen, halogens and hydrogen halides, colourless 
liquids with garlic odours but higher members solids. prepared 
from 1, 2, 3-tribromopropane in the presence of KOH and 


Zn/C,H,OH. 


Allethrin, CygH2,O3. A viscous liquid, shows toxicity to many 
insects such as house fly, used mainly as the synthetic material. 


Allebarbitone, Diallyl Barbituric Acid, C,)H;2N.O;. White powder 
having hypnotic properties like barbitone, M.P. 172°—174°C, 


Allomone. A defensive secretion, a floral scent attracting pollinat- 
ing insects. 

Allorhanic Acid, Carbamyl Carbamic Acid, C:H,N.O,, NH,CONH 
COOH. Not available in free state but as NH,, Ba, Ca, K 
and Na salts, prepared by passing cyanic acid into alcohols or 
a solution of alcohol or phenol in benzene. 


‘Allosteric Effects. The control of working of some enzymes by 
their interaction with small molecules at sites distant from the 


active sites. 
Allotropy. The existence of an element in more than one physical 
py difference in crystals (structures), e.g., graphite 


state, show € 3 r Ga 
and diamond or white tin and grey tin, etc., various forms 


termed as allotropes- 
Alloxantin, CsHs0sN2- Prismatic crystals with two molecules of 
water, sparingly soluble in water, decomposing at 253° 958° 
prepared by oxidising uric acid or reducing meso-oxalylurea 

NH—CO\ ; 

oc’ CO J, found in beets or among the produ 
( \NH—CO” products 
of hydrolysis of glycosides convicium from soyabeans. 


Waaa 
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Alloy. A compound or association of two or more metals and 
one or more non-metallic elements, (e.g., bronze or brass and 
steel), completely homogeneous mixture or may contain small 
particles of one phase in the other phase, Alloying is one of the 
common methods of increasing useful properties of metals, e.g., 
hardness, strength, resistance to corrosion. 


Ally] Rearrangement. A process involving the migration of a double 
bond in a three carbon system from C atoms one and two to C 
atom two and three and the substituent simultaneously migrates 


from C atom 3 to C atom 1. 
C=C—C—X=X—C1—C2=¢3 


Example: The hydrolysis 
chloride to form crotyl alcohol, 


CH,;,CH=CH—CH,Cl 


of crotyl chloride (2-butanyl- 


CH. CH. CH=CH, 
—CH;. CH. CH=CH, 


} 4 
CH;. CH CH=CH, CH;. CH=CH, CH;.0H. 


OH 
Allyl Polymers. Polymers derived from mo ini 
CH=CH CH monomers containing the 


group (allyl, propylene groups), e.g, Allylpho- 


flame resistant roperties, 
AIyIerners on carbohydrates and other polyols foei: with 
Styrene and other vinyl polymers use i 
furniture finishes. X dks A 
Alpha Particles, a-ray. A heliun ion ( 
He atom, emitted with high veloci F 
i ed _ hig ity (C.2x 10°Cm.Secn1 
Ra and other Radioactive substances, used either T 2 
Without acceleration as bombardi i 
gration reactions, the enerev 


on gy range of a- i i 
specificity of the source of emission. k see. 


Alum, Potash Alum, KAI (SO,),. 12H,0, 
in large colourless è ` 
exposure to air, deh 
alum (porous friabie 1 
mxng equimol 


; A substance izes 
octahedra, crystals convert R T 
ydrated, ata duel red heat to form burni 
© mass), insoluble in alcohol, Prepared by 
UimOrecular quantities of Solutions of ammonium 
ay pes sulphate followed by Crystallization, Used as 
eS or dyes, water Proofing agent and as a tanning 


Alumina, ALO 
rags ble in water h + 

nature, occurs naturally as bauxi >» amphoteric 

7 auxite pa 
sapphire, manufac 7 > corundum and white 


; g aluminium i i 
in the extraction at alumunium (by electr Ae 


‘ qUI Olysis), i 
(corundum), in furnace lining and asa Sane Sg 
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Alumina Gel. See aluminium hydroxide. 


Aluminates. See aluminium hydroxide. 


Aluminium, Al. At. No. 13, At. wt. 26°9816, M.P. 660°37°C, 
B.P. 246°7°C, D 2'702, occurs as silicates and as the hydrated 
oxide, manufactured by electrolysis of AlO, dissolved in 
M2, AIF, (cryolite) with added Li,CO; using carbon electrodes, 
pure Al obtained by electrolysis of NaAIF (C,H,)s. pure Al 
unattacked by water, corroded by salts of sea water, reduces 
many oxides (Goldschmidt, thermite reaction), dissolved by 
acids; Al and its alloys used in aircrafts, utensils, overhead 
cables, as a catalyst, the oxides used in, refractories, abrasive, 
cements, ceramic and gemstone, etc. Al salts also used in water 


purification. i 


Aluminium Bromide, AIBr;. A white solid soluble in water and 
many organic solvents, formed from Al and Br, forms 


hydrates. 
Aluminium Chemistry (Al). | An element of III group, electronic 
configuration 1s22s?2p°3s°3p*, E°—1 66 volt (Al>*+—-—>Al in acid 


solution). 

luminium Chloride, AICI;. Colourless or yellowish hexagonal 

2 crystals, D 2°44, B.P. 180°, M.P. 192°6° at 1715 mm., soluble 
in water, prepared by passing hydrogen chloride or Cl, over 
heated aluminium, or chlorine over heated aluminia and carbon. 
Forms double salts (e.g.. 2AICI,, 2,3 or6 NaCl), addition 
compounds (e.g., AICIs, HS ; AICI;NOCI) and aluminates. Solid 
AICI, contains octahedrally coordinated | Al, dimeric [CI,Al 
(#—Cl), AlCl] in the gas phase. AlCl, is used in the cracking 

of oils and as a catalyst (e.g., Friedel-Crafts reaction). 


minium Ethoxide, Aluminium Ethylate, (CH;CH.O), Al. M.P. 
139°C, B.P. 320°C. 
Aluminium Fluoride, AlF,. A white crystalline solid, soluble in 


water but insoluble in most organic solvents, used as an additive 
to the cryolite electrolyte in the production of Al, D 2°88—3'22, 


inium Hydroxide. Al (OH);. A white powder prepared as 
Airless gelatinous precipitate by adding ASE solution 
to a solution of Al salts. The ‘gelatinous “gels” of Al (OH). 
partially dried at 200—500°C, are valuable drying agents’ 
catalysts and absorbents (alumina gel). Aluminium hydroxide 
is amphoteric, dissolving in acids and in alkalis. 


Aluminium Iodide, Alfs. Formed from Al and I,. 
Aluminium Nitrate, AI(NO3), .2H,O, where n=9. 


Alu 


Aluminiom Urganic Derivatives, Aluminium Alkyls. Formed 
R.Hg, AlCl plus RMgxX, or on a commercial scale, fae 
plus CoH,» (alkene) to produce AIC,Han,,. All Al organic 
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ivatives are easily oxidised. The lower alkyls are polymeric 
Ha and sponte inflammable. Complexes AIR,L, 
are readily formed, used for introduction of alkyl groups, 
polymerization. (Ziegler process) and telomerization of alkenes 
to medium chain derivatives for detergents and fats. 
Aluminium Oxide. (See Alumina). 
Aluminium Oxy-acid Salts. Soluble in water (except the phosphate) 


and, generally, form hydrolysed solutions, heavy hydrated salts. 
Important salts are the ethanoate (acetate), the nitrate (used as a 


mordant} and the suiphate (used in water treatment and paper 
sizing). 

Aluminium Silicates. Al,SiO, (cyanite, sillimanite and andalusite) 
contains discrete SiO,’ tetrahedra. 

Aluminium Sulphate, Al, (SO,)o. nH.O (n=0, 6, 10, 16, 18, 27), 
occurs in nature as alumite. 


Aluminoferric. Impure Al (SOs), havi 
uscd in water and sewage purification. 

Aluminon, C.,H,,N,0,. An organic reagent used for the detection 
and estimation of Al. A brownish red powder, soluble in water, 
forms a bright red lake with Al which can be estimated colori- 
metrica!iy, also used for the detection of scandium and indium. 


ng some Fe!’ and Fel, 
g 


Aluminosilicates. Silicates co 
Position replacing silica, an M* cation must be present for 
balancing the charge for every Si 
in octahedral co-ordinati 
normal cation. 
clay materials. 


Aluminium Cement. Made up of calcium aluminate, resembles 
portland cement. 


Alums. A group of crystalline double sulphates with general 
formula MIMIN (SO,)s, 12H,O. The sulphate radical may be 
replaced by SeO,°°, BeF,2- or ZnCl,2-, KAI (SO,). . 128.0 is 
known as potash alum, y 


Alundum. An artifiical variety of corundum (a-A1l,0. 


j i vari n a), formed by - 
fusing calcined bauxite in an electric furnace, a 
molten product to cool 


cage hea nd allowing the 
Q rapidly. Used for highl frac 
bricks, crucibles and muffles, etc. E seo? 
Alunite (or alumstone). A mineral composed of a hyd i 
B ydrated 
Sulphate of K and Al, [KAI, (SO,), g the aaa 
may be PD p paced by sodium. Used commercially as a 
urce o i 
Dasara ash alum and of potassium sulphate, Sp. gr: 
Am, Americium. 
from plutonium, 
lsotcpe?483 Am (ty 


A highly toxic tadioactive element synthesised 
MF. 994°C, B.P. 2607°C, RI. 13°67, stabl 
2 14x 10? years), $ Po 
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Amalgam. An alloy of mercury with one or more than 
allo c on 
may bea liquid or solid, Na/Hg amalgam is used ene 


of nascent hydrogen. 


Americium. See Am. 
Aminitius. A group of very toxic cyclic peptid i 
mushroom Amanita phalloides. Peptides present inthe 


Amaranth. An important red 930 dye used in food stuffs. 
Amatol. A mixture of NH,NO, and TNT used as explosive. 


Ligands which can use more than one co- 


Ambident Ligands. 
CHCOOH (co-ordination through 


ordination site, e.g., NH, . 
N or O). 
Amblygonite, Li Al (F, OH) PO,. A lithium ore. 


Ametryne, CHNS. A soil-acting herbicide, a triazi Oe 
forms colourless crystals, M.P. 84—86°, sed Ni aerate, 
postemergence selective herbicide to control, oroad leva eg 


grass weeds in crops. 
Amicron. Particles too small to be visible even in t i 
icri E he ultramicros- 
Amides. Organic compounds with general formula RCON 
white solids formed by the partial dehydratio h esas 
a oe iced y n of the ammonium 
RCOO`NH,*—H.O>RCONH, 


Amides form carboxylic acids and nitriles (Hofmann 

tion). Inorganic amides contain the ion NH, and oes 
the action of ammonia on metals or by the amonolysis t 
nitrides, heavy metal amides are, generally, explosive yee 


Amines. Organic compounds derived from ammonia by ac 

ment of one or more of its hydrogen atoms en 
groups. Replacement of one, two and three hydro en at ee 
forms primary, secondary and tertiary amines ae e tively. 
Primary amines are obtained by teduction of O Ane 
nitriles, ketoximes and amides, or by treating SAGO 
NaOBr. Secondary amines are obtained by reducin Se ope 
bases. A general reaction for the preparation of ami PE DES 
between pctassium phthalimide and a- haloge a 
with subsequent hydrolysis of the produet, eee eed, 


cetal, CoHisNOz, H2N.CH2.CH(OC.H;).. Colourless oil 
2 ily 


Aminoacetal 
d with smell resembing ammonia, B.P. 172°—174°C 


liqui 
Amino Acids. Organic compounds containing both the carb 1 
oxy], 


COOH and the „amino, NH», group, e.g. glycin 
COOH). Obtained from proteins and are ae - CH.. 
substances which melt with decomposition. 5s crystalline 
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Aminoazobenzene, C,,H,,N;, —N=N— L_e.. 
Brownish yellow needles, 


M.P. 127°C. The hydrochloride 
produces steel blue needles. Used as a first component in the 
preparation of azo-dyes. 


4-Amino Benzoic Acid (p-Aminobenzoic Acid), P.A.B. C,H,0,N. 
Yellowish red crystals, soluble in water, M.P. 187°C and a. 
member of vitamin B group. 

Aminocaproic Acid, H,N . N(CH); . COOH, CHa NOs.  Antifi-- 
brinolytic agent used to treat thrombosis in the deep veins. 

5-Aminolaevulinic Acid, C3H,NO,, 


H,NCH,COCH,CH,COOH. 
A basic unit for the biosynthesis 


Aminophyllius. Theophylline (75—82% a 
(12-14%). Used asa diuretic and as a bronchodilator in the 
treatment of asthma. 


Aminoplastics and Resins. A group of plastic materials obtained 

pounds such as urea, mela- 

mine, thiourea and aniline by condensation with form alde- 
hyde. 


from resins derived from amino com 


4-Aminosalicylic Acid, P. 


P.ALS., C,H;NO,. An important drug used 
to treat tuberculosis infections. 
Amines, Complexes containing ammonia molecules coordinated to: 
a metal ion ; e.g., (Cu(NH,), 2+. 


Ammonal. An explosive of a mixture of ammonia, nitrate, nitroto- 
luene, Al powder and charcoal 

Ammonia, NH. 
smell. Readily 


A colourless gas 


liquefied by cooli 


di ng or compression, B.P.—33°5°C 
and M.P. —77 TC. Soluble in water, a solvent for organic 
compounds but qa Poor solvent for j i 

ted by Nessler’ 


Norganic compounds. Detec- 
$ reagent and blac 
Ammonica! Liquor. An 


kening of Hg.(NO,)>. 
$ aqueous liquid containing admixed ta rry 
matter and organic compounds. 
Ammonium Bicarbonate. 
Ammonium Bromide, 
saline taste. 
yellow in air. 


See ammonium hydrogen carbonate. 
NH,Br. A colourless Crystalline solid with 
Soluble in water, sublimes on heating and turns 
Ammonium Cartonate, (NH,).CO, ; (“Sal-Volatile”’), A double salt 

of ammonium hydrogen carbonate and ammonium carbonate 
having formula NH,HCO,, NH,COONH,, Manufactured by 
heating a mixture of chalk and ammoni i 


Ammonium Sulphate 
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Soluble in water and decom 
: A c poses to NH,, CO. 
heating. Used in baking powde: i a 2 and H:O on 

treatment, etc. oe r, Smelling salts, dyeing in wool 
Ammonium Chloride, NH,CI. (“Sal A Siny 1 

solid with saline taste. Soluble ae abe crystalline: 

used in dry cells, as a mordant, and as a solderi es on heating, 

zing flux. ng and galvani- 
Ammonium Chromate, (NH,),CrO,. A gold 

in water and decomposes a A golden yellow solid, soluble 

and H,O. p on heating to the dichromate, NH3. 
Ammonium Dichromate, (NH,).Cr.O,. A red 2 

soluble in water and decomp 8 crystalline solid, ve 

CrO, ecomposes on heating to Na, HO, R 
Ammonium Hexachlorostannate (Pi 

portant mordant. (Pink Salt), (NH,),SnCl,, An im- 


Ammonium Hydrogen Carbonate, A 3 A 
NH,HCO,. A white crystalliue solid. Aiconnee Piearkonnte. 
mercial ammonium carbonate and produced oy dee of com: 
genous materials and present in guano. Used in baki y of nitro- 
and medicines. n baking powder 


Ammonium Hydroxide, (NH,OH). An a ; 
a weak base and forms salts with aca a on of NH,,, 
on freezing of aqueous solution of ammonia ( ydrates 
and 2NHs3. H,O). eg., NH, H,O: 


Ammonium Iron (IJI) Sulphate, (NH,); F 
A double sulphate of iron and TE Eeo, IS (Mohr’s Salt). 
solid soluble in water. , green crystalline 
Ammonium Molybdate. A range of salts obtai 
molybdic acid. The commercial ae en NH, and 
(NH,4)sMo70.;,4H20. e formula 
Ammonium Nitrate, NH,NO;. A colourle sy 
in water, sublimes (NH, and HNO,) Boe Oh ke foluble 
decompeses to N,O, used as an explosive and as a a 


Ammonium Perchlorate, NH,CIO,. A whi i - 
in propellants. sprs white crystalline solid, used 
Ammonium Phosphomolybdate, (NH,),;Mo,.P : 
yellow ppt obtained from a ahve eee A bright 
date and HNO,. Used as a test of phosphate. nium molyb- 


Ammonium Sulphamaie. A translocated i ; 
cide. ed and soil acting herbi- 
Ammonium Sulphate, (NH,).SO,. A colo z : 
soluble in water. Forms Ny NH,, SO, ane penne solid, 
heating. Used as a fertilizer. 20, on strong 
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ium Sulphides, (NH,).S (NH, and H,S at —18°C) and 

Am TLS (NH and HS in CH,OOC . CH, solution) are relatively 

unstable. A solution of the hydrosulphide prepared by passing 

H.S through strong aqueous ammonia is used in qualitative 
analysis as “yellow ammonium Sulphide” 


Amorphous. A solid substance which is not crystalline (nc ordered 
arrangement of atoms, ions and or molecules). Glasses and 
super-cooled liquids are amorphous while mary amorphous 


substances have microcrystalline structure, e.g., charcoal, coke 
and soot. 


Ampere, A. The SI base unit of electric current. 


Amperometric titrations. A method of analysis in which current 
passing through an electrolytic cell is plotted against added 


titrant. End points are represented by sharp breaks in the 
curves. 


Ampholyte. A substance which can behave both an acid anda 
base. 


Amphoteric Oxide or Hydroxide. An oxide which can function both 
an acid and a base, e.g., ZnO reacts with acids to form zinc salts 
and in alkalis to form zincates [Na,Zn(OH),). ALOH); is an 
amphoteric hydroxide. 

amu, atomic mass unit. 


Units of atomic weight in terms of an 
arbitrary standard (22C) 3 u 


Amylacetate, C7402. A colourless volatile liquid with a strong 
pear-like smell, soluble in alcohol and ether. Used as a solvent 
for cellulose acetate lacquers and paints ; an alcoholic solution 
is used as ‘“‘essence of Jargonella pears”, 


Amy! Alcohol, C;H,.0. An aliphatic alcoho! with cight isomeric 
alcohols. Complex mixtures of amyl aicohols are manufactured 
from chloropentanes derived from petroley 


m. 

Amylases, diastase. Enzymes which break down starches and 
ely couen to the maltose stage.. Occur in animal and plant 
issues. 


Amylopectin. See starch. 


Anabolic Agents. Drugs whi 


f ch promote storage o tein and 
stimulate tissue metabolis: a pee 


m, (e.g., testosterone). 
Anaesthetics. Compound used to remove the perception of pain and 
other stimuli. Local anaesthetics act at only -the site of appli- 
ee sreezing, £2. ethyl chloride, or by affecting the nerves, 
-§-, Cocaine, while general anaesthetics produce total anaes- 
thesia, e.g., halothane, N,O. 2 


Annealing 
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Analgesics. Compounds which i 
heer can reduce pain Perception, e.g., 


Analysis. The process for determinin i 
r g the con 
nenis of a sample. Two major classes of E -O compos 
analysis, in which the identity of an unknown subst: eR AE 
determined and quantitative anolysis, in which th See. 
substance present in a mixture of substances oe EE oh, 
determined (¢.g., volumetric and gravimetric anal ee gai 


Anatase, T; O:, A steel blue or yellow form of TiO, 


Anation. Replacement of an uncharged li a 
complex by Cl” ion. ged ligand e.g., H,O, in a 


Andrews Titration. A titration for estimation of reducing agents 


Angstrom Unit, (A°). A unit of length defined as 10- 
, i £ 0-8 cm, (10710 
Used for expressing wave length of li t m). 
lattice dimensions. gth of light and molecular and 


Anhydride. A compound formed by eliminati $ 
molecules of water from one or E mas PE cha 
base e.g., COs is the anhydride of HCO, and phthalic anhy deds] 


ZCO « 
(O `o) is the anhydride of phthalic acid 
NCO 
—COOH 
_—COOH 


Anhydrite. Mineral CaSO, generally associated with some 
CaSO,, 2H29, and rock salt. Used in the commercial Are aao 
of H,SO, and ammonium salts. 5 


Anhydrone. A name for magnesium perchlorate. 


Anilde. Acyl derivatives of aniline. 
Aniliine, CoH NH, (aminobenzene). A colourless oily liquid f 
_ by reducing nitrobenzene, used in the manufacture cae ; 
oxidants, for dye preparation and in the rubber industry. 
Anion. A negative charged ion, formed by addition of elect 
atoms or molecules, €-£-> NO7, CIT or SO,27 ions. ectrons to 


Anisotropic. A substance (crystal) showing different physi 
perties (e.g. refractive index, thermal conductivity) i oe 
principal directions. All crystalline systems, except cubic sysiem 


are anisotropic. 
Annealing. The process of heating and cooling ofa sub. 
cate a ordered structure of the substance, stance to 
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Anode. The electrode of a electrochemical cell and carries a positive 
charge. In a discharge tube. or electronic device, the anode is a 
terminal at which electrons flow out of the system or negative 
ions are discharged. 


_Anodic Oxidation. The process of oxidation taking place at anode 
in an electrolytic cell. 


Anodizing. Process for protecting metals from corrosion by anodic 
oxidation. Commonly used for protecting Al with an oxide layer 
formed in an electrolytic cell. The layer of Al,O, is porous and 
can be coloured with certain dyes. 


Anomers. A specific term used to explain carbohydrate stereo- 


isomers e.g., a-D-Glucose and 6-D-Glucose are a-and 8-anomers 
of glucose. 


Antabuse. A drug used in the treatment of alcoholism, 
Antacids. Substances used to reduce the amount of acid in the 


stomach. 
1 10 9 
2 ay /N8 
Anthracene C,,Hy. | colourless plates with blue 
3 D^ DA 
6 


fluorescence, present in coaltar. 


Anthracite. A bright hard coal containing more than 93% 
Antibiotic. An organic substance produced b AN 
capable of inhibiting the growth of, eao hE 
Paonr e Isolated chiefly from bacteria (e TE 
acitracin). : . k | (e.g. 
(from Fungi). a S$ tetracyadine, streptomycin, penicillins 


carbon, 


Antibodies. Substances present in the s 


Protein molecules present in the se i 
l rum which are i 
the body in response to the presence of ie aa cae 


are called antigens. The anti -antige ` : f 
of tbe immunology. ibody-antigen mechanism is the basis 


erum are known antibodies. 


Antibonding Orbitals. See molecular orbitals 
Anticathode. See X-ray tube. i 


Antifoaming Agents. Substances i i 
e a A ae prevent the formation 


Antifreezing Agent. A material 

7 2 2 used to 5 e 

cooking system of interna > Prevent freezing in the 
glycol. 7 l combustion engines, e.g., ethylene 


Antigens. Macromolecular i 
. 1 Proteins which on j ion i 
o blood of animals stimulate the proddctioa ae: oy ai $o 
-8-, polysaccharides and nucleic acids. Pea oe! 


Arc Spectrum 
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Anti-knock Additives. Substances which inhibit : 
property of gasoline, e.g., a mixture of lead me y aockin 
bromoethane and dichloroethane (ethyl fluid) acts with di- 
knock when added to gasoline. as an anti- 


Anti-knock Value. See octane number. 


Antimony, Sb. At. No. 51, At. wt. 121°7 r 
existing in two allotropic forms. One A Baie element 
and is used in alloys and as a semiconductor. ite (Sb.S,) 

Antimony Chloride (antimony trichloride, Spb 7 3 
quescent solid. Readily hydrolysed by ath Leena deli- 
white ppt. of antimony (II) chloride oxide (antimony chloride): 


SbCl, + H,0->SbOCI+2H,0, 


Antimony Ue a ESRO As white amphoteric oxide with a. 
Pe tim rony (V) Oxide SB, A yellow solid and an acidic oxide, 
Aniiwhie crystalline solid used as ay anii KPO (CHLO,), 211.0. 
vm xidizable substances sbsttted phen gi fate auto: 


and sulphur compounds. Used for the oten 
servatives, inhibitors in petroleum industry, ection of fats, pre- 


Antiparticle. An elementry particle with char i i 
to those normally found, e.g. positive Sea coe cas 


Antipyretics. Drugs used to reduce temperat 3 
ah phenazone. perature in the case of fever 
Antiseptics, Substances (or materials) which 
of micro-organism, if applied to living nesae rane growth 
Antitoxins. Antibodies formed in blood to which bacteri Rp 
have been introduced. A given antitoxin will neutrali ey toxins 
toxin, with which it apparently combines in a ize its own 
matter. quantitative 
Apatite, Ca;F(PO4). A “mineral” phosphat 
facture of phosphorus compounds, e Spice ne Manu- 
tain small amounts of uranium. Sphates con- 
Aprotic Solvents. Inert solvents. 
Aqua Regia. A mixture of concentrated HN 
parts of HCI. Dissolves all metals such ar ES to four 
due to the formation of nitrosyl chloride (NOCI) and 1 platinum 
_Ar, Argon. An inert gas. Orine, 
Aragonite, CaCO,. A variety of calcium carbonate, 
Arc Spectrum. Emission spectrum formed e exci 
substance by an electric are. by the excitement of a 
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n-Arene Complexes. Complexes in which aromatic system is bonded 
to a metai through z-electron. 


Argentite, AgS. An important ore of Ag. 
Arginase. An enzyme. 


Arnd’s Alloy. An alloy of Cu (60%) and Mg (40%) used for the 
estimation of nitrates. 


Arndt-Eistert Synthesis. A process of converting a carboxylic acid 


to its next higher homologue, or toa derivative of a homo- 
logous acid, e.g., amide. 


Aromatic. A characteristic (-romaticity) that differentiates the 
benzene derivatives from :uphatic and alicyclic compounds. 


Aromatic compounds contain benzene nucleus and un- 


dergo electrophilic substitution reactions. 
Arrhenius Equation. 


i _ An equation co-relating?the rate constant of 
a chemical reaction and temperature at which reaction takes. 
place. 


k=A exp. (- a. ) 


where k is the velocity constant, A and Ea are constants, 
known as pre-exponential factor a ( 


1 nd the activation energy of 
the reaction. Tis the thermodynamic temperature and R is the 
gas constant. Used in determining the activation energy of a. 
Teaction, in processes such as diffusion, electrolytic conduction. 


Arsenic, As, M.P. 817°C, a toxic: metalloid element existing in 
several allotropic forms ; brittle grey is the most stable form. 
Belongs to V group of periodic table and used in medicines and. 
insecticides (as poison). 


Arsenic Chloride, AsCls. A poisonous oily liquid, fumes in moist 
- ay. Covalent with non-metallic properties. 
arsenic (III) Oxide, As,O3. A colourless, 


{ crystalline and poi- 
sonous solid. Occurs as a dimerized st 


1 Tucture (As,O,), and: 
a basic oxide. 

Arsenic (V) Oxide, As.O;. A white amorphous deliquescent. 
solid, an acidic oxide. 


Arsine, AsH, (Arsenic Hydride). A poisonous colourless gas with. 
bad smell. Produced in the analysis of arsenic (Marsch’s test). 
Aryl Group. An organic group obtained 


c by removing hydrogen: 
atom from an aromatic hydrocarbon. 


Atom 
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Arsenides. Compounds obtained from metals and arsenic. 
Arsine, AsHs, (Arsenic Hydride). A poi F 
€ , ride). poisonous colourles: 
with bad smell. Produced in t i i 2 pas 
ue he analysis of arsenic (Marsch’s 
Asbestine. A fibrous species of talc mixed wi i RS 
used in paints ard as rubber fillers. wah ftremoliterasbestos; 
Ascorbic Acid, Vitamin C, C;H,O,. Extracted fro 
x ; ; m 
such as rose hips and citrus fruits. Essential reln tsouee 
the formation of collagen, bone and teeth and for h ling 
wounds. Used as a developer in photography (alkaine) vee 
Aspargine, Aminosuccinamic Acid, C,H;N.O.. A i ‘ 
widely present in plants, in all Leguminosae nA Ginna 
and in many seeds, roots and buds. acne 
Aspartic Acid, Aminosuccinic Acid, C,H,NO,. idi 
amino acids obtained by the hydrolysis Ree beets 


Asphalt. A natural mixture of bitumens, e.g., rock asphalt. 
Aspirin, o-A-Acetylsalicylic Acid, CsH,O,. A cs fi : 
pyretic substance. > ~oe ae An analgesic and anti- 
Associated Liquids. Liquids having combined a 
‘ ggregates of tw. 
or more molecules, e.g., water (H,O)n a ‘WO 
boiling points. g0)n and alcohol show high 
Astatine At. M.P. 302°C, B.P. 337°C. A radioacti 
i x s ctiv 
belonging to halogen group. Occurs in small Ge 
uranium, 20 small time span isotopes are known. St a in 
Isotope 2#°At. tye 8°3 hours). - Stablest 
Asymmetry. A property of lacking symmetry, i 
crystal structure, e.g., central C atom ve ee a 


asymmetric. 
C,03Hs 


HO—C—H 
| 
COOH 
tartaric acid 
Asymmetry leads to optical active nature of c ‘ 
some crystals show asymmetry, e.g., quartz. ompounds, ‘Even 


Atmolysis. The separation of gases by using their aif 
of diffusion (Graham’s law of diffusion of eee different rates 
Atmosphere. A unit of pressure defined as 
mospheric pressure). 101325 pascles (at. 
Atom. The smallest part of an element which can exi 
entity. Consists of a nucleus (protons+-neutrons) a a pete 
rounding electrons. nd sure 


Atomic Absorption Spectroscopy 
34 
2 : SOME aviy: 
ic Absorption Spectroscopy. An analytical technique-invo 
aro the meroreion of characteristic radiation by non-excited 
atoms in vapour phase. 


Atomic Emission Spectroscopy. An analytical method employed 
for the determination of traces of metals. The sample is 
vaporized and excited in an arc or flame and the emission 
spectra recorded. 


i . According to Einstein’s relativity theory, the 
gee Gaeta are fnterconvertible, and are related by the 
equation. E=mC?, where E (ergs) is the energy associated with 
mass m(gms), and cis the velocity of light (3 x 10° cm. per 
sec). Energy released in transmutation Process is known as 
atomic energy. 


Atomic Heat. Atomic heat of an element is the product of its 
atomic weight and specific heat. It is the heat capacity, water 
being taken as unity, of one gram-atom of the element. 


Atomicity. The number of atoms 


per molecule of a compound, 
e.g., CH, has an atomicity of five. 


Atomic Mass. See Atomic weight. 


Atomic Number. The number of unit positive charges (protons) 
present in the nucleus of an atom of the element. Determines 
the position of the element in the periodic table. Determined 
by X-ray spectrum of the element. 


Atomic Orbital, The region around an atomic nucleus in which 
there is a high probability of finding an electron. Four atomic 


orbitals are: s, p, dand f containing 2, 6, 10 and 14 electrons 
in each orbital respectively. 


Atomic Radii. Half the closest distance of approach of atoms in 
the structure’ of elements. The atomic radius of an element 
depends upon the nature of the interatomic forces holding the 
atoms together and also the number of neighbours around 
each atom, e.g., in the two forms of carbon the C—C distances 
are 1'54 A°(in diamond) and 1°42 A° (in graphite). 

Atomic Spectrum. See line spectra, 

Atomic Weights. Defined relative to 22 
masses. Also called formerly as at. 

Atrazine, Ca 


Cas 12:00, and are ratios of 
omic weights, 


HisCIN;. A ‘soil acting herbicide, 
@ 


173—175° colourless, M.P. 
Atropine, (ct)-hyoseyamine, C,,H,,NO,. M.P. 116°C) ed to 
dilate the pupil. 


Au. Gold. 


Axis of Symmetr’ 
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Aufbau Principle. A principle that control 
3 s th i i 
the electrons in an atom or molecule are filled eee 
In other words, explains the building up of the Se ic 
configuration of an atom or molecule in its ground fete fhe 
electrons are filled in the orbitals in order of increasing ene s 
The order is as follows : 8 energy. 
1s2, 25%, 2p®, 35%, 3p®, 45°, 3d™, 4 6 55%, Adi 
52, 6p°, 48, 5f", Pho, p°, 5s?, Ad’, 5p°, 659,438, 
Auric. Gold (III) Compounds, e.g., AuCl. 


Aurous. Gold (I) Compounds, e.g., AuCl. 


Austemite. Sce Iron, steel. 


A process in which one of the products catalyses 


Auto-catalysis. r 
the further reaction, e.g., Mn?+ ions autocatalyse the KMnO, 
4 


and oxalic acid interaction. 
Autoclave. Metal equipment used for reaction between ga: 
iqui r ses 
pressure and liquid and solid reactants. 8 under 


process of self-destruction which occurs in living 


Autolysis. A 
ath by enzymes released from lysosomes. 


systems after de 
Autoxidation. A process of oxidation which occurs 
idati z ; onl 
another oxidation reaction is occurring aalan eousld aen 
same system, e.g., the oxidation of oil of turpentine by atmo- 
spheric oxygen. When this reaction is taking place it is possible 


to oxidise KI to T>. 
Autunite, Ca(UO+)2(PO,)2, 0H,0. A mineral of uranium. 


Auxins. Plant hormones. 
Auxochrome. Used to modify the colour of a chromophore. 


Aviation Turbo-fuels. Fuels used for air craft jet engines. 


mber, Na. The number of particles in one mole of 


Avogadro's Nui : 
Its value is 6°02252 X 108 mol™t. 


a substance. 
Avogadro's Law. Equal volumes of all gases under simi 
> sim s 
tions of temperature and pressure contain equal ailer condi- 
molecules (strictly applicable to ideal gases). er of 


Axial Ratio. The ratio of the cell dimensions (a, b A 
i i ; ba 
crystal; b being taken as unity. In a cubic tae Ug) nia 
In hexagonal and tetragonal systems a=b4c. In TSR 
monocinic and orthorhomic systems a>4b>4c and Wied 

= s 


are com g dk > 


Axis of Symmetry. See crystal symmetry. 


i Azeotrope 


Azeotropic Mixture). Mixture of liquids which distil 
agoro (aaee TET i.e., the composition of liquid phase 
is same as that of the vapour phase. Azeotropes are not chemical 
compounds as their composition and boiling points vary with 
pressure. They can be broken by distillation in the presence 
of a third liquid, by chemical reactions, adsorption and fractio- 
nal distillation. Many liquid azeotropes show a minimum boiling 
point, (e.g., methanol and chloroform) whereas others show a 
maximum B.P. (e.g., hydrochloric acid and water) when vapour 
pressures are plotted as a function of change in the composition. 
of the mixture. 


Azeotropic Distillation. A process used to separate mixture of 
liquids that can not be separated by simple distillation (azeo- 
tropic mixtures). The two substances may also have similar 
boiling points. The process of azeotropic distillation requires 
the addition ofa third solvent to form anew azeotrope with 
one of the components and this is then removed and subse- 
quently separated in a separate column, e.g., the dehydration 
.of 96% ethanoi to absolute alcohol (100%) using benzene. 


Azide. An inorganic compound containing the ion N, and an 
organic compound of general formula RN;. Salts of hydrazoic 


acid, HN,, e.g., NaN3. The azide group is a good complexing 
agent. 


Azimuthal Quantum Number, } (angular Momentum quantum 
number). Have values 0 to(m—1), where n is the principal 
quantum number, 


Azine. An organic heteroc 
ring containing nitroge 
Pyridine. Also used for c 
N: groups. 


yclic compound possessing a hexagona} 
n and carbon atoms, 28:55 / SANY 
ompounds containing multiple ( 1 od 


N 


robonz CHiN, PhN=N.Ph. Orange red crystals, M.P. 


Azo Compounds. A large group of com 


-N=N— chromophore attached to two aromatic nuclei and 
which absorb light in the visible range of the spectrum, e.g., 


benzeneazophenol (€_S-n=n- <_>-on ). 

Azo Dyes. Organic compounds conta’ 
groups. Used as Pigments, as dye-s' 

Azine Dyes. Water-insoluble dyes also k i ; 
eon ayes. known as ice colours or 


Azurite, Cu, (OH)(CO,),. Blue basic carbonate of copper, used: 
as an artist’s colour. 


pounds containing the 


ining one or more—N=N— 
tuffs in colour Photography. 


B. Boron. 
Ba. Barium. 
Bacitracin. Antibiotic produced b i 4 
l i } y a strain of B. ili. 
against organisms 1esistant to penicillin, chiefly fer ak See 
ye 


infections. 
Back Bonding. Overlap of a filled orbital (d orbi 
7 | orb 
with a vacant orbital, d, p or = (bonding or eee oe 
ligand, e.g., used in metal carbonyls formation. Be) EE 
Back emf. An e.m.f. that opposes th ‘ 
charge in a circuit. BP ernorenal, oy of electric 
Baddeleyite. Principal mineral ore of zirconium (Zr). 
Bakelite. An important class of phenol-f ormaldehyde/plastics and 


resigns. 


Baking Powders. Substances used in baking and substitutes for 


yeast, ego potassium hydrogen tartrate or i 
Yetaphais wita NaHCO, or NHHCO ogether with Boot or 


starch (inert material). 
nti-Lewisite), CłHsOSẹ. An oil, M.P. 77°C, used as 


BAL (British A 
an antidote to poisoning by organic arsenicals, Hg, Cu, Zn and 


Cd but not Pb. 
An instrument used for weighing. 


Balance. 
Ball Mill. A device commonly used in th ical i 
reducing the size of the solid material. eicnemical industry fcr 


A series of lines present in the s 
pectrum of radiati 
Se he The lines correspond Bie 
I “Se e second | 
emitted energy as. radiation. The Gauche) ine level, 
ation in Balmer series are expressed by the equation e radi- 


able ( iss 
"a Z om 
where n is an integer and R is the Rydberg constant 


ectrum. A spectrum produced a 4 
absorbed radiation. Band et a aac of 
It consists of well-defined groups Rd ot 
ines. The close lines seen under hi as of 
the results of different vibrational Et 

so 


Balmer Series. A $ 
emitted by exci 
atomic electrons 


Band Sp 
emitted or 
of a molecule. 
closely packed 1 
microscope are 
molecules. 


Band Theory of Solids 
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i i hanical 
ids. A theory involving the quantum mecha 
Band Tao i (delocalized electrons) which give rise to 

tme Gd 
Deved theory of solids. 


Barbitone, CsH,:N:O,. A barbituric acid derivative used as a 
arbitone, 2 
sedative. 


Barbituric Acid, Malony! Urea, C,HiN.O3. M.P. 253°C. A dibasic 
acid. 


Barft Process. A process used for Protecting iron by heating it in 
steam to form a layer of Fe,O,. 


ium, Ba. A dense metal, M.P. 714°C, B.P. 1537°C, a member 
hab li group of the periodic table and a typical alkaline earth 
metal. Chief ores are: Witherite (BaCO,) and barytes (BaSQ,), 
lis salts are highly toxic. Used in paints (as BaSO,, Lithopone), 


Tat poisoning (as BaCO,), X-ray diagnosis (as Ba meals) and in 


glass industry. 


Barium Carbonate, BaCO;. A white Crystalline 


Solid. Occurs as 

witherite and used as a Tat poison. 

Barium Diphenylamine-p-Sulphonate. A redox indicator used in 
Fe*+/CrO,?> titrations, 


Barium Halides, BaX;. Four 
(forms BaCl], . 2H.0 ; use 


halides are known, 
BaBr, and Bates 


2.2; BaF., BaCl 
d in the electrolytic p 


roduction of Ba), 

Barium Hy¢roxide, Ba(OH),, Bar 
volumetric analysis, as a Plastic stabiliza 
additive and as a vulcanization acceptor. 

Barium Oxides. Two oxides are known, e.g., BaO and BaO, (barium 
Peroxide}. BaO, is used as a bleaching agent in hydrogen 
peroxide formation, 

Barium Sulphide, BaS, Black Ash. Strongly phosphorescent. 

Barrel. A unit of measuring volume 
barrel = 0'159 m’). 

Base. A substance whi 


Which produces free hydroxyl ions (OH- 
N aquecus solution, e.g., NaOH, Ba(OH), and Nac 
PH more than 7:00. $ 


yta. White hydroxide used in 


T, in pigments, gasoline 


in petroleum industry (one 


ions) 

Os solutions. 

Base Metal. A metal such as ion, copper, distinguished from a 
Precious metal such as Au or Ag. 


OX ormed by hydrolysis of 
generally Precipitated b 


a i metal salts and 
y socium tar Onate soluti TEP, 
PbLOR)CI, Cu(OH),, Cuo, EEE 


Benzamide P 


Bastenaesite. A mineral, CeFCO,, used for the reparati 
t > I s ` 1 t 
lighter lanthanides. | pg oe 
Batteries. A number of electric cells, working together which pro- 
duce electricity, e.g., the Leclanche’s Cell (MnO, Ma3+—Mn2+ 
l Zn > Zn2* in a NH,CI—MnO,—Zan system). Ş 


Bauxite. A principal ore of aluminium, used in the manufacture 
of Al and aluminous refractories. 


Bayerite, a-Al(OH)s. 

B.C.F., CBrCIF,. A gas used in fire extinguishers. 

Be. Beryllium. 

Beckmann Rearrangement. An intermolecular Tearrangement for 
the conversion of ketoximes to amides, using PC!; or SbCl, or 
HSO, or HCI. 

CH;—C—C:H; > O=C.C,H; 
i] 


N.OH HN.C,H; 

Beckmann Thermometer. A sensitive mercury thermometer, used 
for accurate temperature measurement in the determination of 
molecular weights by boiling point elevation or freezing point 
depression method. It can be set for any particular range. 


Beer's Law. A law stating that the amount of light absorbed depends 
on the thickness (d) of the absorbing layer and-on the molecular 
concentration (c) of the absorbing medium. È 

EE ey 
where I, is the intensity of the incident radiation, and I that of 
“transmitted radiation, and k is molecular absorption co-effi- 


cient, 
Beeswax. A mixture of mercyl palmitate, cerotic acid and esters, 
and some paraffins produced by bees. Used in shoe polishes and 


floor waxes. i 
Beilstein’s Test. A method for detecting the presence of halogens 


in an organic compound. 

Benedict Solution. An aqueous solution of Na,CO,, CuSO, and 
sodium citrate used for testing sugars (or other reducing agents), 
Forms red-yellow or precipitates with sugars. 


Benfield Process. A process for removing CO, from fuel gases, 


B ‘de, C;H6O, CoH;CHO. A colourless liquid with alamo 

saree BE 180°C. Reduces Fehling’s solution and Tollers 
reagent. Used in the manufacture of perfumes. 

Benzamide, C;H:CONH,. Colourless crystals, M.P. 130°C, B.P, 


288°C. A derivative of benzoic acid. 


Benzene 
-40 


| ek 
omatic compound containing 
Benzene, CHo, we) An ar p 


6 C atoms arranged in the form of a regular hexagon, the C—C 


bond length is 1°39 A. Highly inflammable li UT I 

a smoky flame. An important organic solvent, miscible with 
ethanol, ethanoic acid, ether and Propanone. M.P. 549°C, 
B.P. 80°C, D15 0°885. Contains 6z electrons Tepresented by the 
double bonds. Undergoes additions and substitution reactions 
(electrophilic and substitution 


reactions). Forms metallic com- 
plexes with transition elements. 


Kekule gave the following 
structure for benzene : 


Bag 


Benzene Sulphonic Acid, C,H,SO,H. Colourless deliquescent plates, 
+2}. H.O. M.P. 225°C. 


quid burning with 


Benzidine, C,,Hy.N>. M.P. 127.5°C, Used for blood detections. 

Benzoic Acid, C,H,COOH. A white crystalline carboxylic acid, M.P. 
122°C, B.P. 249°C, used as a Preservative for food and a corro- 
sion inhibitor. 


Benzoin C1,H,.0;, CgH,C(0) CH(OH)C,H,;. Ti d 
prepared by the deen of (pain The a ein dilut 


N on b a y 

Nac enzaldeh de in dilute 

Benzophenone, C,3H,,0, C,H,C (0) C.H; Colourless rhombic prisms, 
M.P. 49 C B.P. 306°C. sed a perfumery. 


oO 


AIN 
Benzo vinone, C,H, Hy g ini i 
l q H,O, 4 J Yellow monoclinic prisms, 
(0) 
obtained by oxidising aniline with chromic acid. M.P. 115-6°C 
Benzyl Group. The group C.H;CH,— 
crea C.H;CH.OH, Colourless liquid, B.P. 205°C. Used in 


Benzyne, C.H,. A dehydroaromatic Compound. Also known as 
ar yne. 


Bisulphan 
4i 


Berkelium, Bk. A radioacti i 

lium, Bk. radioactive transuranic element of inoi 

series of elements. Does not occur in nature. INE ah SS 
986°C, 2°Bk obtained by the action of neutrons on23Am. ` 


Beryl, 3BeO.Al,O,. 6SiO.. A mi 
5 .Al,O3. rs mineral for the manufact 
Beryl when coloured green by Cr3t are ki pie Oh Be. 
when blue green as naan. BOW nas eetaldcand 
Berrylium, Be. At. No. 4, At. wt. 9°0122, M.P. 1278° 
, Be. At. No. 4, At. wt. » M.P. C, B.P. 2970° 
D 1°85. The lightest alkaline earth. Grey in colour Heer Ne 
nuclear reactors, ceramics, alloys and moderator. ne 
Bessemer Process. A process for convertin ig i 
mer S. pr g pig iron t 
oxidising the impurities such as, C, Si, P and Mn Da Se 
Beta Particle, Beta Ray (8-particies). An electron emit i 
Hee US BY recede t 
some radioactive disintegrations. ec aunng 
BHC, Benzene’ Hexachloride, HCH, Hexachlorocyclohexane. 
C,H.Cs. An insecticide occurring in many isomeric forms. 
y-BHC is also known as lindane. i 


BHT, 2, 6-Di-ter-butyl 4 methylphenol. 


Bi. Bismuth. 
Bicarbonates. Hydrogen carbonates of various metals. 


Bile Acids. Cholic acid. 
Bile Salts. The sodium salts of glycocholic acid and taurocholic 


acids, present in the bile of animals. 
Bimolecular Reactions. A chemical reaction involving two mole- 
cules, e.g., 2HI>H:+ hb. B e 
Binary Compounds. A chemical compound formed from two À 
ments, e.g., KCI or ZnO. ele 
Bioassay. An estimating test (quantitative and qualitative) for 
substances having a large physiological effect. 
Biose. The only carbohydrate with 2 carbon atoms, e.g., glycolli 
aldehyde (CHO.CH:00). ycollic 


Biosynthesis. A process by which living organisms build up t 
structures required for their further growth and Pie 


tion. 
odyestuff used as hair dye. 


Bismark Brown. Basic az 
‘Bismuth, Bi. A bright pinkish metallic element belonging to 
V of the periodic table. Occurs as Bi,S; and Bi.O,. MP wre 
B.P. 1560°C. ; 
Bittern. The liquid left out after sodium chloride has been crystal- 


lised out of sea water. 
iBisulphan, C, H1406S2: A cytotoxic alkylating agent used forthe 


treatment of lukaemia. 


Bitumen 
42 


n. A mixture of solid or semi-solid h 
Be roniteoal’ oil etc. 


ion (Biuret Test). Substances Containing two C(O)NH ~- 

Biuret Seabees to one another or, to the same N or C atoms, 

a eaiace a pink or violet colour with NaOH and copper sulphate. 
Pred as a test for biuret, peptides and Proteins, 

Bivalent. Showing a valency of two. 

Blast Furnace. A furnace for Producin 

Bleaching Powder. A. white powder 
(slaked lime). Produces Cl, 
Power is decided by “a Used for bleaching. 
paper pulps, for Sterilizing water, 
Ca(ClO)2.Ca(OH)+CaCls+2CO,-+2Caco. 

Blende. Sulphide ore, ZnS. 

Blue Vitrio} (CuSO,.5H.0). 

Blue Water Gas. A mixture of CO 
being N, and CO, (is equal 
methane, 

BMC. A powerful Petchlorinating agent, 


Body Centred Cubic Crystal. A crystal in which the unit cell has an 
atom, ion or molecule at each corner of the cube and at the 
centre of the cube, 


Boiling Point. The temperature at 
liquid is Equal to th 


ydrocarbons obtained 


iron from iron (II) oxide. 
obtained from Cl, and Ca(CH)»: 


(41%), Ha(50% 


) and remainder’ 
amounts) together 


with a trace of 


which the vapour pressure of a- 
at of the atmospheric pressure, 


omposition Dia 


Boltzmann Constant k. 
ded by Ay 


erg degree-1 
n apparatus for €xperimental de 
of heat of combustion ce. 


Bond. A linkage between atoms in molecules and betw 
and ions in the crystals. 


Bond Energy. The energy involved in fo 
bond energy for a cH 
ciation energy is the ener, 


Molecule, 
termination 


een molecules. 


Bonding Orbitals, See molecular 


Bone Ash. A white Powder obtained by calcining bones eia 
phosphate + CaCO;,). 


orbitals, 


Boyles’ Law 
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Bone Black, Animal Chare i 
Black, oal. A residue left 
distillation of bones. Used in gft after the destructive 
ag agent sugar manufacture as a decolouris-- 
Borane. BH. 
Borates. Salts of boric acid H,BO i 
5 c ,€.g., sodium borat 
oxyborates d ing p e aB O eae 
ony (used in washing powder) and metaborates (B30,)"= 
Borax, Na.[B,O;(OH),], 8H,O i 
i [B;0;! al 20. Occurs z 
(NagB,0;(OH),2H.0)' and tincal (NasB,0,(O1), Sacer 
used as a mild antiseptic and a source of boron SASIE pas 
Borax Bead Test. A preliminary test in qualitative analysis À 


Boric Acid, H,BO,. A white c i i 
, ge rystalline solid soluble i 
a very weak acid in aqueous solution. Used paar water and 
a food preservative and in the manufacture of pyrex mre PE 
Born-Haber Cycle. A thermodynamic c 4 
l le. ther, D ycle used t 
lattice energies of ionic solids and average bond saouler the 
covalent compounds, e.g., NaCl. relcepe 
Boron, B. At. No. 5, At. wt. 10°8, M.P. 2300°C 
metalloid element of [I group of periodic table, aetna Balle 
able forms as borates (rasorite, borax and colemanite) Usdin 
nuclear reactors (1B), as borosilicates in enamels ‘and el ie 
and for making light weight components. Brass 
Boron Hydrides. Six hydrides of B varyin 
p arying from B,H, 
containing B—H, B—B and B—H—B linkages. Seva 
HRA H 
MAID 
BERB 
ANIAN 
H 4H 
BH, 
Used as high energy fuels and a source for pure boron. 
Boron Silicates. Silicates containing boron, e.g.. d i 
(CaB,SisOx) found in nature and prepared as ie rae 
together BOs, SiO, anda metal oxide (may not be eer 
yrex giasses are borosilicates. Bisset 


definitely). P, 
Bosch Process. A method to get H for the Haber’s synthesis of 


H 


ammonia. 
hot catalyst 


CO+H;0 
(Gussie es COLE 


Water gas 
Boyles’ Law. At a fixed temperature, the pressure of 
mass of a gas is inversely proportional to its volume i.e a fixed 
en 
pV=K (Constant) 


where K is a constant. 


Br. 
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ine. 
= fe th A reagent for testing aldehydes and ketones. 
Brady 


i > 1 structure of 
0 . An equation to study the crysia st f 
Bragg BTA material) using X-rays. The condition under 
eha crystal will reflecta beam of X-rays with maximum 
wW . 
intensity is > 


nA=2d sin 6 


n containing up to 30% Zp. _ Brasses 
€pending upon their Composition such 
as Muntz metal. 


‘Braunite. Brown Mn,O, containing some SiO,, used as 
agent for bricks and pottery. An ore for manganese. 
Brazing Metal. See solder. 


a colouring 


Breunnerite. Impure magnesite (MgCo,). 

Brine. Concentrated solution of NaC] in water. NaCl is generally 
extracted from brine, 

British Thermal Unit (BTU), unt of heat required to 
raise 1 1b of water through 1°F under Specified condition. 

Bromates. Salts containing bromine Oxy-anions, 
(BrO)- etc. 


The amo 


hypobromates, 
Bromine, Br. At, Wt. 79°916, At. No. 35, Adark black liquid, 
3188, M.P. 13°C Rip: 58°8° R i 


i ed poisonous vapours, 
Occurs in sea water used in the manufacture , of anti-knock 
agents, flame 


Proofing agents, disinfectants and water purifier, 
Bromoform, Tr 


ibromocthane, CHBr,. Colourless liquid, M.P. 
8°C, B.P. 151°C, Soluble in alcohol and ether. 


Bronze. An alloy of Cu and Sn, e.g., Gun metal, beryllium bronze. 
Brownian Movement. The random motion of small particles in a 
fluid, e.g., smoke particles in air i 
a pollen suspension. 
under microscope move freely as 
bombarded by the fluid particles. Us 
dro’s number. 


Brown Ring Test. A test for nitrates (NO,-), 


BIX. A mixture of low boiling aromatic hydrocarbons, 225 
benzene, toluene and xylene, 


continuously 


ed in calculating Avoga- 


By-product 
45 


Buffer. Solutions which resist i 
‘. change in pH. Mi 
acid plus a salt of the acid derived from eet oh week 
solution of avis acid and sodium acetate. The a i A 
ution is determi i iati ili 
ae rmined by the dissociation equilibrium of He 
[H+] [CH,;COO7] 
eg, — = 
4 [CHCOOH] ~~ 
or by Henderson’s equation : 
rS. [Salt] 
3 pH=pKa+ log ra cigy 
una Rubber. Synthetic elastic substances based i 
copolymer. NBR (Buna-M, nitrile rubber) is a anes 
butadiene (70%) and acrylonitrile (30%) Buna-S is SAR. ie 


Burctte. An apparatus used in volumetric analysis. 
Burner, A device for the combustion of solid, gaseous or liquid 


fuels. 
Berning Oil, Kerosines oil. 
Butadiene, CHo=CH.CH=CH:. A colourless gas 
, CHe : 2i S, B-P. —5° 
Forms complexes, ¢.g-, butadiene—FeCO,, San Sec ate 


pounds. 
Butadiene Polymer. Polymers derived from butadiene and its deri- 


vatives, e.g., styrene. 
Butanol, CH,CH.CH,CHO. Colourless liquid with a pungent 
smell, B.P. 75°C. Used in the preparation of rubber accelerators. 
Butane, C,Hy. Lowest member of paraffin series. Exhibits 
Isomerism, e.g., n-butane (CH,;CHz CH:CHs3) and iso-butane 


(CH:CH— CHa) 
l 


CHa 
Butanoic Acid, CsHsQ2. Two acids are known e.g., butanoic acid 
(CH, CH, CH,COOH) and isobutyric acid [(CHg),CHCOOH)}. 
Butano!, CO0. Four butanols are known e.g., normal but 
alcohol (CHs CH, CH: CH; OH), isobutyl alcohol (CHD, 
CHCH,OH], secondary butyl alcohol [(CHjCH;CH(CH,).OH)j 
and tertiary butyl alcohol [(CH3), C-OHI.- 
Butanone, Methyl Ethyl Ketone. C,H,O. CH, COCH; CH;. Colour- 
less liquid, B.P. 80°C. Used as a solvent. 
Butene, COs. Colourless gases with unpleasant odour. Forms 
three Isomers. 
Butter of Antimony. SbCIs. bee sla) 
Butyl Rubber. A copolymer © 3)2C=CH, (isobutene 
H,C=C (CH) CH=CH, (isoprene), used as a water Bont 
membrane. A : 
nce obtained during the formation of a 


By-product. A substa 
chemical product. 


©. Carbon. 


Ca. Calcium. 


Cadmium, Cd. At. No. 48. At. 


765°C, D 8°64. Occurs as Cd? in 


metal obtained as a by-product during the extraction of Zn. 


Used as an anti-corrosion metal, as 
nuclear reactors and also in alkali type 


Cadmium Cell. See Weston cadmium cell. 
Cadmium Red, Orange Scarlet. 
Cadmium Yellow. 


@cs Oa 


Caffein, CyHyN,O.. An alkaline pr i 
M.P. (anhydrous) 235°C, ae ca 
also used in cola drinks, tea a 


Cage Compounds. Clathrate compounds, 


Calamine, ZnCO, (British), ZnSiO,, 
for sunburns and sore skin, 


Calcite. A most stable form of Caco,,. 
calcpar, iceland spar, dog tooth spar. 


Calcium, Ca. A third element of grou 


CaCO, (dolomite), CaSO, (gypsum), Ca; 


nd coffee, 


Il of period: 
No. 20 At. wt. 40°08, M.P. 839°C, BP. 14¢q:Petiodic 


wt. 112°41°C, M.P. 320°9°C, B.P. 


greenockite. Transition 


a neutron absorber in 
batteries, 


tea, coffee and guarana. 
stimulant and diuretic, 


HO (U.S.). Used in lotions, 


Have many names, e.g.» 


table, At. 
C, D154, Occurs as 
(PO), halides and silicates 


Calomel Electrode y 
47 


(anorthite). Used asa reduci i 
I Icing agent in the i 
melass such as Th, V, Cr and its oxide used in AERE or 
lso used in biological systems. Prepared from CaC ET 
at high temperature. aC O andil 
Calcium Carbide, Calcium Acetyli 
i € tylide, CaC,. Man 
coke end co in ne presence ofan electric a orea ae 
'» and used for t Fist es id 7 
siete he manufacture of cyanamide and 
Calcium Carbonate, CaCO;. A white soli i 
. : olid occurs i stalli 
forms, e.g., calcite and aragonite causes CERE EAE 
water. Used in Solvay process and for making glass Geant 
ec > 


and mortar. 
Calcium Cyanamide, CaNCN. Used as fertilizer. 


Calcium Fluoride, Fluorspar, CaF,. Occurs as fluor: j 
5 T, a uorspar. Used i 
and Al manufacture, in molten salt baths and in aa 


tems. 
Calcium Hydrogen Carbonate, Ca (HCO \omlFonmedibretherd: 
tion of CaCO, by water containing CO.. Oat COue yaunerc issolur 
CaCO,+H,0+C0,—~Ca (ECO), 
Causes temporary hardness in water. -~ 
Calcium Hydroxide, Ca(OH), (Slaked Lime), A whi y 
sparingly soluble in water to form an alkali (lime state Rae 
he manufacture of bleaching powder, mortar ana 


as a base, in the n 
white wash material. Also used for removing temporary hard. 


ness of water. 
Calcium Oxide, CaO (Quicklime). A white solid 

heating Ca in O or by thermal decomposition of Sea 
in the formation of slag in metal extractions and Aad se 
agent. rying 


Calgon. A substa1 
unwanted chemicals that 
soap to form a scum. 

Caliche. An impure commercial form of sodium nitrate. 


Californium, Cf. At. No. 98. A radioactive transuranic el 
actinoid ‘series of metals. The silver-grey metal ET oF 
peutron bombardment of =3Am and 2Cm and “°Cf. y 
Calomel, Hg,Cl,- Mercury chloride. 
Calomel Electrode. A general standard electrode of th 
e.g., O concentration, 10M and saturated Ke pee 
respective potentials on the hydrogen scale at 298K eir 
0°3338 volts, —02800 volts and —0'2415 volts. A n cei 
lectrode coated with a paste of ‘He an 
2 


having a mercury © ati 
(calomel) in an electrolyte consisting of saturated KCl solutio 2 
n 


and mercury chloride solution. 


nce generally, added to detergents to 
e . r 
have dissolved in water and react with 


Calor Gas, Calor Propane 
48 


iqui leum 
lor Propane. The trade name for liquified petro 
D i in cylinders for domestic use. 


i i : les. 
rie, Cal. A unit energy approximately equal to 4'2 Joules 
Sane Sree ctional table calorie is equal to 4°184 Joules (calir).. 
Also used as kilo-calories per gram (for foods) and kilo-ca- 
aries per kilogram (for fuels) units ror the calorific values. 
Calorific Value. The energy liberated by burning unit mass of 
i‘ a fuel (1 ml. for gases). 
imeter. An apparatus for the measurement of calorific values 
bin aren foods and for the measurement of heat of chemical 
reaction. 


hor, CicHieO. M.P. 179°C, B.P. 209° 
campio oficamphor tree. Used medicinall 
stimulant, a remedy for colds and in th 
sives, camphorated oil is 20% 


Cane Sugar. Sucrose. 


Cannizzaro Reaction. A reaction producin 
when two molecules of some aldehy 
dilute alkalis, e.g., benzaldehyde forms benzoic acid and benzyl 
alconol. 

Capüiary Action. A Phenomena resultin 
liquid in a capillary tube 

Carbanioss, R,C-. 
C—X ; C—metal 
and water. 

Carbenc, RC : Contains divalent carbon atom. Produced by pro- 
tolysis of diazo alkanes. l x 

Carbenium Ions, Carbonium Ions. 
taining a trivalen 

nucleophiles, e.g. 


C. Obtained from the 


§ an acid and alcohol 
des react in the presence of 


& in the rise or fall of a 
when the later is dipped in the liquid. 

lons produced by cleavage of some CTE, 
and C—C bonds, Highly reactive with air 


Positively charged species con- 
t carbon atom R,C+, Have strong afinity for 
» Water. 

Carbides. Derivatives of carb 
gativity, e.g., B.C, Al 
and used for making 

Carbinol. Methanol, 


Carbohydrates. A class of compounds dccurrj i and 
Tepresented by general formula (CH,0) oaa e 
of x ss ae aay Starches and 
glucose (C6H0) the i nd in suc On) 
the value of x is 12. They are classified as ; eee poe) 
saccharides having repeating units equally i 
carbon atoms. 


Carbolic Acid. Phenol. 


Carbon, C. At. No. 6, At. wt. 12°01, 


2 M.P. 3550°C, B.P, 4830°C. 
Occurs in free as well as combined state. 


on with elements of 
sC3. They are ex 


lower electrone- 
cutting tools, 


tremely hard and infusible 
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Carbon Biack. A variety of carbon obtained b i 
: the in 

compa ton of aaura gas or liquid raae hath E 
rubber industry, asa decolourizer and as a pi ; i 
ink, etc. ? Pigment for Paint, 

Carbon Dating. A method of ‘measuring the age of archelogical 
materials that contain matter of living origin. The radioactive 
MC exchanges (from atmosphere) with 2C in living organisms, 
This exchange stops on death and 14C decays exponentially. So 
the age of once living material can be measured by determining 
the amount of “C present in it. = 

Carbon Dioxide, CO,. A colourless, cdourless and non-flammable 
gas produced by burning of Cin O.. Also produced by respi- 
ration. Occurs in traces in atmosphere and liberated by plants. 
Used as a refrigerant (dry ice or solid CO,), in fire extinguishers 
and aerated.waters. 

Carbon Disulphide, CS,;. M:P. —112°C, B.P. 46°C. A colourless 
poisonous liquid. flammable and used mainly as a solvent. 


Carbon Fibres. Graphite fibres used in the strengthening of 
composites. 

Carbonic Acid, H,CO;. A very weak dibasic acid obtained from CO, 
and H,O. s 

Carbonization. To convert an organic compound into carbon by 
incomplete oxidation at hight temperature. 

Carbon Monoxide, co. A_colouriess flammable toxic gas, MP. 
— 205°C, B.P.~—191°C. Formed by incomplete combustion’ of 
C or carbon compounds. Strong reducing agent and used in 
metallurgy. 


Carbon Tetrachloride, CCl,. Tetrackloromethane. B.P. 78°5C, A 
colourless non-flammable liquid obtained by the chlorination of 


methane. Chiefly used as a solvent. 

sonyl. A complex in which C=O ligands are co-ordinated 
carbon atom, @.2., tetracarbonyl nickel (0), Ni(CO),. to a 
Carboxyl Group. The —COOH group present in organic acids, e.g. 

CH,COOH (acetic acid). ; 

xyl Acids. Organic compounds containing one o 

OOT carboxyl group and with the general formula REGO 

Some of the acids occur in fats and oils and hence the cee 

fatty acids. Named as : mono (containing one — COOH group) 

di (two --COOH group) and tri (three -COOH) carboxylic nena” 
Carbylamine Reaction. See isocyanide test. 
Carnallite. A mineral of K and Mg, KCI.MgCl,.6H,0. 

thod. A process of quantitative analysis for ha] 
ee rons and sulphur in organic analysis, ogens, 


Caramine 
50 


Caramine. A red lake pigment. 
Carnallite, KCI, MgCl,.6H,O. 


i i btained 
llew, dirty green, brittle and hard wax o 
ene Waro ye palm. Used in polishes and varnishes. 
Carnolite, KUOQ,.VO,, 1'5 H,O. An uranium ore. 
J i 3 : R . . a- 
hypothetica! reversible cycle involving four oper 
ee eae ices adiabatic compression, isothermal expan- 
sion, adiabatic expansion and 


isothermal compression of the 
working substance. The cycle ret 


urns to its initial stage showing 
that the maximum efficiency for the Conversion of heat into 


‘ hich the 
rk depends only on two temperatures between w 

ine sons and not on the nature of the material used in the 
machine. 


Caro’s Acid, H,SO;. Persulphuric acid, 

Carrier Gas. The gas used to Carry the sample gas in gas chroma- 
tography, 

Case Hardening. A process for i j 
steel tubes which are used in making ge 

Cast Iron. An alloy of.iron and car 
carbon as iron carbide or graphit 


Castner-Kel!ner Cell. An electrolytic cell used in the manufacture of 
NaOH. 


. P 
ncreasing the surface hardness of 


ars and crank shafts. 


bon containing about 2°4-4:0% 
$ 


being changed 
; in the synthesis i 
catalysts ; Homogen: 


- Two types of 
Catenation. The formation of Chains of 


which ca 


1 Tries the Negative charge in an 
It is the terminal at which electrons enter 
scharged at cathode, 


atoms in molecules, 


Cation A positively charg ion, formed by Temoving electrons 
from atoms or molecules, ¢.g., Nat, Zn2+ 


or (NH,)* ions. 
etergents which prod 


à uce positively charged 
n aqueous solutions. Used in textile industry. 
Caustic Potash, KOH. Potassium hydroxide, 


Caustic'Soda, NaOH. Sodium hydroxide, 
Cd. Cadmium. 
C.D. Circular Dichroism, 
Ce. Cerium. 


Chain Reactions 
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Celestine, SrSO,. An ore of strontium 


Cell. A system used 
as a sour A 
of two electrodes. ce of electrical energy. A cell consist 
ists 


Cellophane. A transparent sheet c } 
o a heet cellulose. High 
. 1g) ly infamm 
able. 


Cellular Plastics. Differe ieti 

} pR nt varieties of 

plastics. Used in packing, thermal aceon E eexpauded 
roofing. 


Celluloid. An inflammable thermoplastic 


Cellulose, (CcHipOs)z. A 

s (Ce 5)z. polysacchari ; 

the cell walls of plants. A ceo tiengan 
pulp. 


Cellulose Nitrate (gun c i 
g otton, nitroceliulo: i i 
See i obtained from cellulose aa Freni inflammable 
»SO,. Used as an explosive. mixture of HNO, and 


Celsius Scale tem mp u o 
C S le. A temperature scale in whi 
molten pure ice is taken as 0° 2 Seane PUPE 
a and that iling Be ot 
(at standard P). The degree celsius (°C) Rene Kevin 100; 
J elvin. 


Cement. A substance used t 

a o make other sub 

É z m sta eS g 

ed mixture of calcium silicates and aoin enda powder 

heating limestone (CaO) with clay and A obtained by 
; J g ig. 

Cementite, FeC. A component of some cast irons and st 

Centigrade Seale. See celsius scale. igs 

vice u i 
sed to increase the rate of sedimentation of 

no 


Centrifuge. A de 
Used to separate solid, liquid or two immiscib] 
y ble 


suspensions. 
liquids. 
Centrifugal Pump. A mechanical device 
l ; a co : 
porting fluids around a chemical plant. mmonly used for trans. 
Engineering inorganic materi 
3 ee aterials havi R è 
y include silicates and a eE melting 
| nitrides, etc., e.g., pottery and Bere oo metal 


Ceramics. 
points. The 


oxides, meta 

M.P. 799°C. D 6'7. A ductile mailea i 

of the lanthanide series. Used as a ea n 
4 ation of 


alloy and glass industry. 
re of lead (PbCOs) and often found togethe 
= T With 


Cerium, Ce. 


Cerrusite. AN 0) 
galena (PbS). 


C.G.S. System. A uni 
seconds. 
Cf. Californium. 


Chain Reactions. @ 
chain reaction mec 


and chlorine : 


t expressed in the centimeter, gram and t] 
\ and the 


hemical reactions which proceed by 
hanism, ¢.g., the reaction beea ii ofa 
z pcdrogen 
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Cl,—2Cr 
H,+Cl'—HCI+H° 
H'+Cl,—HCl+Cl" 


other examples are : Induced nuclear fission reactions (initiated! 
by neutrons), 


Chalcogens. The elements oxygen, sulphur, selenium, tellurium, 
pollonium of V1 group and X? species. 


Chalk. A naturally occurring vatiety of CaCO, formed by marine 
organisms. Black board chalk is CaSO,. 


Charcoal. An amorphous form of car 
wood in absence of air. Used a 
adsorbent for gases, 


bon obtained by heating. 
s a fuel, reducing agent and 


Charles’ Law. At constant „Pressure the volume of a given mass of 
a gas 1s directly proportional to absolute 


temperature. 


Chelate. A metal coordination co ùplex in which one ligand coordi- 
nates at two or more points to the same metal ion, e.g., 1,2— 
diaminoethane (H,N CH, CH NH.) acts asa chelating agent 
and beryllium acetyl acetone is a chelate compound, 


Chemical Equivalent The Weight of a substance which combines 
with or displaces 8 parts by weight of oxygen or 35°5 g. of 
chlorine, etc. 


Chemical Potential (4). A measure of the intensity of a chemical, 
substance ina system. 


Chemica! Warfare. 


Materials used į 
chemicals, flame, 


ised in chemical warfare, 
smoke, defoliati 


e.g., toxic: 
ng agent, etc. 
Chelmluminescence. The emission of light durin i 
r 1 & a chemical pro- 
Cess, e.g., the light emitted b low w idati j 
ae y g orm or oxidation of 
Chemisorption, An adsorption of a sub 
forming chemical bonds with it. Eee oeae vend 


Chemotherapy. Selective destruction or reventi T 
organisms. P tion of pathogenic 


Chine Clay, Kaolin. A white powder used in : 
industry. Paper and pottery 


Chromium, Cr. 53 
5 
Chinese White. ZnO. 
Chlorinated Rubber. Substances containi 
l 5k ining up to 709% i 
obtained by treating rubber with Clo. Used an Coleone 
agents for alkylated resins, as an adhesive and film prod uae 
in corrosion resistant paints./ neci 
Chlorine, Cl, At. No. 17, At. wt. 35:45, B 
„Cl, At. No. 17, At. wt, 3545, B.P. —346°C. 
Occurs in nature as NaCl, MgCl» and in sea E 
Obtained commercially by electrolysis of brine and MgCl IN 
bleaching agent and always stored as liquid chlorine (Cla) 
Used in the production of anti-knock agents, in water Kea 
zation, pulp and paper manufacture, refrigerants and solvent. 2 


Chlorine Dioxide, (C1O,). An orange gas used a 
oxidising agent. oh is as 


Chlorite. A saltof chloric acid. 
A colourless liquid obtained from Cl, and 


Chlorobenzene, C,H,Cl. 
CoH. 
Chloroform CHCl, (trichioromethane). B.P. 60—61°C. A colour- 
mell. Oxidized by air and 


h a sweet pungent s 
ne (decomposition prevented by alcohol). 


less liquid wit 
d KOH. Used as a solvent, 


sunlight to phosge 

Form iodoform with iodine an 

volatile anaesthetic. 
Chlorohydrins. Organic compounds containing C (OH). CCI group. 


Chlorophenols. Acidic substances used in phenol resins, anti-sep- 


tics, disinfectant and germicide. 
‘Chlorophyll. The green colouring matter of plants. Two chloro- 


phylls are found in plants. 
Chlorophyll a CssHz2. MeN,Os. (A blue black powder, m.p. 
150-153°C), and chlorophyll b, CssHr, MgNsOvo (dark green 
powder, M.P. 120-130°C). It is essential to all life and acts 
as a catalyst in the photosynthesis of carbohydrates. 
(CH,=CCl. CH=CH,). Colourless liquid, 


Chloroprene, CsCl, 
°C, he manufacture of synthetic rubber. 


B.P. 59 Used in t 
Chromatography. A technique of separation athconiporents 
oa at because of the distribution of the A. 
ween a liquid phase and a solid phase (stationary phase gene- 
rally, silica Or alumina) which often has a large surface area. 
Five important types of chromatography are: column chro- 
matography, paper chromatography, thin layer chromatography 
gas chromatography and ion exchange. F 
Chrome Alum. See alums. 
o. 24, At. wt. 51°9°C M.P. 1900°C. A transi 
as chromite (FeO. Cr.O,). Bare 


Chromium, Cr. At. N aturally 
$ urs D R i 
tion metal occ 4 by electrolytic reduction of (CrO,)?". Used 


chromium obtaine 


Chromophore 
54 
as oxidising agent, for colouring 
lyst and in leather tanning, etc. 


Chromophore. A group of atoms in a molecule responsible ihe 
colour of the compound, e.g., —C=C—, HOTO TOA i 

y ide, CrO.Cl, A dark red covalent liquid obtaine 
Securities TO, of KCrO; and NaCl with concentrated 


sulphuric acid. Used as an oxidising agent and as a test for 
chloride ions in qualitative analysis. 


glasses, in textiles, as a cata- 


Chymotrypsins. An important group of proteolytic enzymes which 
are secreted into the intestines by pancreas. 

Cinchonidine, CHa N.O. A stereoisomer of chinchonine. 

Cinnabar, HgS. The chief ore of mercury. 


Cis—. A designation for isomers with groups that are adjacent. 

Cinnamic Acid, CHCH=CH.COOH. Colourless crystals 
obtained by Perkin’s reaction. Occurs, in sorax or liquid amber. 
Used in perfumes, flavours, cosmetics, etc. 


Citral, C,,H,,O. A terpene aldehyde and a chief component of 
lemoi grass. 


Citric Acid, C,H,O,. A white crystalline trica: boxylic mono- 
hydroxy acid found in citrus fruits. Forms three series of 
salts. Used extensively in the soft drinks and food industries. 

Citric Acid Cycle, Kreb's Cycle. A cyclic Process in metabolism 
Which achieves the controlled Oxidative breakdown of acetyl 
Co-enzyme 4 derived from carbohydrates and fatty acids. The 
producis of the cycle’are CO, and recuced coenzymes (NADH, 
NADPH, FADH,, etc.), 

Claisen Condensation. A condensation reaction in which two 
mosecules of ester combine to forma Keto-ester in the presence 
of sodium ethoxide catalyst. 

2CHe CO-0.CsHe+CH,COCH.COOC,H,-+C,H,0H 
Clapeyron: Clausius Equation, 4 thermodynamic equation : 
dP Ae 
dv ~TAV 
where P is the Pressure, T is the 
Molar latent heat of Vapourizati 
change in molar Volume. Th 
phase equilibrium for a p 
Clark Electrode. 


absolute temperature, A Hr the 
on and AV is 


3 the corresponding 

© equation is applied to any two 

ure substance. 

Sce oxygen cathode. 

Clathrate. A molecular compound in which small (guest) mole- 
cules are trapped within the lattice of g crystalline (host) com- 
Pound. Used in the Separation of gases. 


Co-enzyme A. 55 


Claude Process. A process for the liquefaction of air. 


Clemmensen Reduction. A reduction leading to the reduction of 
carbonyl compounds to corresponding hydrocarbons by LiAIH, 
etc. , 


Cleavage. The splitting of a crystal along planes of atoms to form 
smooth surfaces. 


Close Packing. The arrangement of particles in crystals (solids) 
in which each particle has 12 nearest neighbours in such a way 
that 6 are in the same layer (or plane) as itself and three 
each in the layer above and below, e.g., cubic and hexagonal 
close packings. 


Cm. Cerium. 

Co. Cobalt. 

Coagulation. A process involving the association of particles into 
clusters, e.g., arsenic sulphide sol can be coagulated by adding 
unipositive cations. 

Coal. A naturally occurring solid fuel existing in the form of seams 
at various depths below the earth’s crust, e.g., peat, lignite, 
bituminous coal, etc. 

Coal Gas. See town gas. 

Coalite Process. A process for the carbonisation of coal at 699°C 
to produce coke, coal-tar, etc- 


Coal Tar. A by-product obtained by heating coal in absence of 
oxygen. A mixture of organic compounds such as benzene, 


toluene and naphthalene. 


Coal Tar Fuels. (C.T.F.). Industrial fuels. 
. No. 27, At. wt. 58:933, „M.P. 1475°C._A transition 
G es Sa Silver ores (arsenide and sulphides) and Ni, 
Cu, Pb ores. Used for making alloys and electrical heating 
elements. i 
Cobaltite, CoAsS. A cobalt mineral. i 
Cocaine, C7H2,0; Colourless crystals, occur in coca. A central 
’ 7AL s bs 
nervous system stimulant. ; 
Codeine, C,sH2:NO3 Colourless crystals, used in the treatment of 
ne, Cigtto: ° 
coughs ‘and as an 
Code-liyer.oil. A pa 
code, 


Codon, See nucleic acid- 
portant acyl 


analgesic. 
le yellow oil extracted from the fresh liver of 


A group transfer co-enzyme in 
Co-enzyme A. An 17 
living cells. 


56 Co-enzymes 


i he 
- mes. Small organic molecules that are necessary for t 
ge EN of enzymes e.g., nicotinamide adenine dinucleotide 
(NAD) and ubiquinone (coenzyme Q). 
Coinage’ Metals. The metals used to make coins e.g., Cu, Ag, Au. 


Coke. The dense product left in the coke-oven after the carboni- 
zation of coal. Used as a fuel, as a reducing agent. 


Coking Coal. The marketable coke obtained after the carboniza- 
tion of coal. 


Colemanite, CaB,0,(OH),, HO. An important source of borates. 


Collagen. A colourless protein containing chiefly glycine, hydroxy- 
proteine and proline. Found in all connective tissues of body, 
e.g., skin, cartilage and tendons. 


Collagenase. An enzyme, 


Colligative Properties. The properties of solutions depending upon 
the number of particles and not on the nature of particles. 
Important colligative Properties are : 


1. The lowering of vapour pressure, 
2. The elevation of boiling point. 
3. The lowering of freezing point. 
4. Osmotic pressure. 


Collman’s Reagent. Na,Fe(CO),, 2/3 dioxine. 
Colledion. A nitrocellulose (10°5-12°3% 


l 3 nitrogen), widely used as 
a base for lacquers, in which a ketone or ester may be used as 
a solvent. $ 


made up of two phases, namely, 
€s, commonly made up of large 
number of molecules) and the Continuous phase (particles are 
us medium). A Stabilizing agent is used 


for the stabilization of colloid. For example, Arsenic sulphide 


sol. 
Colloidal Electrolytes. Soa 3 i 
Meera Ps and many dyestuffs are colloidal 


Colloidal Mills. Mechanical devices for Producing colloidal emul- 
aons or suspensions. Used in pharmaceuticals, paints industry, 
Colorometric Analysis. 
tration ofa coloured 
colour. 
Colour Developer Substances used in + i 
n phot 
oheciae tees Photographic development 


Colour Indicators. 
colour change, e 


Quantitative 


analysis in which the concen- 
solute is mea 


Sured ‘by the intensity of the 


Indicators which 


; depend for their effect on 
-8-, acid-base or red 


ox indicators, 


Ci 
oncrete F 


:Columbite, (Fe, Mn) (Nb, Ta):Os. The chief ore of niobium. 

‘Columbium, Cb. A name of niobium. 

Column chromatography. A technique used for the separation of 
mixtures of neutral substances with similar physical and chemi- 
cal properties. 

Combustion. The quick, high temperature oxidation of fuels, con- 
verting C to CO, and hydrogen to water with the evolution of 
heat and light. 


-Common Ion Effect. Consider the following equilibrium reaction: 
CD=Ct+D™ 

Addition of excess Ct or D* to the reaction mixture will shift 
uilibrium to the left hand side and thereby, there will 
ncentration of CD. This effect is known as 


sed in the qualitative analysis of mixture of 


the eq 
be an increase in cc 
common ion effect, u 


salts. 


‘Common Salt. 
A type of compound in 


Commercial name for NaCl. 
which molecules or ions form 


‘Complex. 1 
coordinate bonds with a metal atom or ion, e.g., 
[Co(NH,)¢]Cls- 1 


formed by the co-ordination of other ions or 
molecules to an ion to produce a stable entity, ¢.g., Fe3+ ion and 
cyanide ions form the [Fe(CN),]* complex ion. 
Comptexometric Titrations. Titrations resulting in the formation 
or decomposition of a complex, e.g., EDTA titrations. 


Component. The number of components in a chemical system is 
the smallest number of substances which are required to des- 


cribe the composition of every phase present in the system 


under study. 
Plastic matrix reinforced by fibres, e.g., glass, 


Complexion. An ion 


Composites. € |l 
hie boron, etc. Used in space crafts, air craft, car com- 
ponents, etc. R 

btained by combination of atoms of 


Compound. Substance O 3 ror 
different elements in which the ratio of combining atoms remain 
fixed and is specific to the substance, ¢.g., Naz COs, Bag(PO,), 
etc. x } 

C ion. The amount of substance dissolved in a specified 

as A of the solvent. lt can be expressed in 
g mality (N), molarity (M), molality (m) 


various ways, 2.8- DOT 
and mole fraction (X) of the solution. 


i ives its electromotive fi 
€ i , A cell which deri > orce 
oncentration Cell in concentration of solutions of the same 


from the difference, 
electrolyte surrounding the two electrodes. 
material obtained from the hardening 


‘Concrete. The construction 
of a mixture of cement, sand and water. 


58 Condensation’ 
Condensation. The conv 
or solid by cooling. 


Condensation Reactions. A Teaction involvin 
molecule to another Tesulting in the 
molecule such as water, alcohol, 
condensation. 


Condensers. A device used for cond 


ersion of a gas or vapours into a liquid 


g the addition of one 
elimination of simple 
ammonia, etc., e.g., Claison 


Conductivity. The reciprocal of t 


y T he resistance of ‘a circuit (elec- 
trolytic solution) and also a i 


» The specific con- 
f © reciprocal of specific resistance. 
The equivalent conductance (A) of an electrolyte is given by the 
following equation : 


1000K 
A= 
(0 


where K=Specific conductance and Cis the concentration of 
substance in G, equiv, per litre, 
Condy’s Fluid. A disi 
permanganates, 
Configuration. The arrangement of electrons about the nucleus 
of an atom, e.g., » 2p3, 3d5. Also defined as the spatial 
arrangement of atoms or groups in molecules, 
Ronis A Particula dynamic shape of molecules resulting 
normal rotation of its t E ingle 
bond; ee. 4 atoms or groups about sing 


© two extreme conformation of etha 2 the 
Ke 2 I ne arè th 
eclipsed and stoggered forms. 


H H 
H7~H H 
H H-H 


Staggered Eclipsed 
Conjugate Base. 


a proton and the i 


| 
bonds in— C=C—C=C or —C=C—C=o9 etc. 
l l i 


Co-ordination Number 
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Conservation of Energy, La 
F ! , Law of. In a system of 
energy can neither be created nor destroyed but ean OE er 
ferred into other forms of energy. Energy and mass ate ie 
are inter- 


convertible. 


Conservation of Matter, Law of. Th 
, . e matter ca: i A 
destroyed nor created. There is a ORSO cheek Gel 


energy together. 
Constavtan. A Cu (55%) and Ni (45%) 3 
H . 7 o) alloy used i 3 
and thermocouples. 3 anes 
Constant Boiling Mixture. A mixture of two liqui 
: x s a o liquids c i 
in which the composition of vapours is aie as that of liquid 


(azeotropic mixtures). 

Constant Proportions Law of. (Proust’s Law). The composition of 
a pure chemical compound is independent of the ‘method of 
preparation and that the proportion of each element in a com- 
pound is fixed or constant. 

Contact Process. An industrial process for the manufacture of 


sulphuric acid. 
V,O; or 


SO, +0:——— 280, 
Pt. 


yed in sulphuric acid to form HS,O; (Ol 
i A : 252 e 
tion forms sulphuric acid 7 (Oleum) 
SO, + H:50,>H:S207 

H,S:07+ H,0—>2H;S0, 

Continuity of State. The properties of liquids and vapour become 
similar at critical temperature. Although the change from liquid 
to vapour, OF vice-versa, iS normally discontinuous, a gradual 
transition is possible with continuity of State. 

Continuous Spectrum. , A spectrum composed of a continuous range 
of absorbed ot emitted radiations (well defined lines or bands). 
A characteristic of unquantized process, such as disseciation. 

Cool Flames. Incomplete combustion shown by hydrocarbons, 
aldehydes and ethers. Under certain conditions oxidation 

occurs es emitting little heat and light and 


The SO, is dissol 
and which on dilu 


at low temperatur 
no flame. 


Cooling Tower. 
condensers. 
Co-ordinate Bond (dative pond). A covalent bond formed by 
sharing of two electrons (done pair) from one atom Ee ae 
e the donation of lone pair OA m i 1, 
(NH3) l 
Co-ordination Number: , The number of co-ordinate bonds formed 
to a metal atom oF ion ina complex. 


Towers used to cool water used in coolers and 


0 Copolymer 
6 
i ization of two 
- A polymer obtained from the polymeriza 
Conte: monies e.g., block and graft copolymers. 


. +Ao, A 
. No. 29, At. wt. 63°54, M.P. 1083-4 C.D 8 92. 
sa cents ee occurring as cuprite Cu,0, copper pyrites or 
Ghalecoyrites CuFeS,, malachile CuCO,. Cu(OH), and agurite 
2CuCO;. Cu (OH)ə. A transition metal used in electrical aa 
and in alloys such as brass and bronze. Forms two series o 
salts, e.g., cuprous (Cu*) and cupric (Cu?+) 


salts. 
Copper Bromide. CuBr, and CuBr. 
Copper Chlorides. 


er (UI) Chloride, CuCl,. Dark brown substance, forms com- 
eae such as [CuCl]? or [CuCl], etc, 


Copper (I) Chloride, CuCl. White 
phosphine complexes, 


Copper Hydroxide, Cu(OH),. 
NaOH. 


solid, forms carbonyl and 


Prepared from Copper salts and 

Copper Nitrate, Cu (NO,).. A compound forming 9 and 6 hydrates 
and decomposes on heating to the oxide, 

Copper Oxides : 


Copper (I) Oxide, CuO. A red solid, used 
Copper (II) Oxide, CuO. A black solid. 
Copper Sulphate. 


Copper (II) Sulphate, CuSO,. 


uSO,.SH,0. The mon 
100°C and the anh 
and water treatme 


in red glasses, 


s (blue vitriol) of 

aH:0) is formed at 

$ sed in the agriculture 
nt. 

Copper (I) Sulphate, Cu,SO,. A grey solid. 

Copper Sulphide, Cus, Black solid. 

Co- precipitation, The Contamination of a Precipitate by substances 
which are generally soluble in the mother liquor is known as 
coprecipitation. 

Corrin. Vitamin Bi. y 

Corrosion, A process involving the reaction ofa metal-with an 
acid, Oxygen, or other compounds Tesulting in the destruction 
of the metal, e.g., Tusting of iron. 

Corundum. 


m. (emery, Al,0,). A Naturally Occurring form of 
aluminium oxide that may contain small amounts of iron and 
silicon Oxide, e.g., ruby and Sapphire. Used in Polishes, abras- 
ives, etc, 


Cotton Effect. A phenomena observed in absorption bands. 


Critical Volume ~ 6} 


Coulomb. SI unit of electrical change, equal to the chatge trans- 
ported by an electric current of one ampere flowing for one 
second. Faraday correspounds to 96,500 coulombs. 

Coulometer. An instrument used for measuring the amount of 
electrical charge in a circuit. 


Coulometry. An analytical technique involving the measurement 
of quantities of electricity. 
5 4 
Coumarin, C,H,0, ° 67Z\/ N3 
mall |2 Colourless (keto) : 
T\7 We \ 


crystals used in perfumety- 


Counters, Radioactive. An instrument for detection and estimation 


(quantitative) of radioactivity. 
reaction involving two groups or molecules 
e.g., the formation of azo compounds. 


A constant used in nuclear magnetic 


Coupling. A chemical 
which join together, 


Coupling Constant (J). 


resonance: 
y the sharing ofan electron 


ed b 
Soraent Bond. is ae onea a linkage between two hydrogen 
atoms to form hydrogen molecule. 
H:+H>H' ‘H 
um . distance between two atoms 
fa specific type (single, double 


Covalent Radius. The equilibri 
e limits, constant, e.g.,. C—C 


joined by a covalent bond O 
or triple) is found tobe, with in clos 


bond distance in diamond is 1°54 A- b 
Cracking. The thermal decomposition of a subst: 
of lower molecular weight. ture and pressure und 

Si j Pe f temperature and pressure under 
calean m eam i Sasis are indistinguishable 

(both phases co-exist together). fs Arei OO 

ra minimum pressu iti AEE 
PEA Popes (Foe as Gritical sie FA aay 

whee Te. 

for carbon dioxide is 730 atmosP a above which a gas cam 

BE 3 mperature A AE 
Sinear Temperature (TO) oever thigh pier is applied to it, . 

e.g., critical temperature for ie le of a- subst 
Critical Volume (Ve) The volume of one mole of a- substance at 


its critical point. 


ance into fractions 


Crotonic Acid 
62 


Crotonic Acid 


a-Crotonic acid, trans-crotonic acid. Colourless needles, M.P. 
12°C ne r 
Se YY 
C=C 
i 
H, COOH 


. = e 
B-Croronic acid, isocrotonic acid, Cis-crotonic acid. M.P. 14°C, 


H,C COOH 
colourless needles. N A 


C=C 
AAN 
H H 
‘Crude Oil. -A naturally occurring mixture of hydrocarbons and 
sulphur, nitrogen and oxygen derivatives. 


‘Crum Brown’s Rule. According to the rule a substance CHA 
forms m products (disubstituted) if the substance HA can be 
oxidised directly to HOA; otherwise a mixture of o and p 
compounds will be formed, 


Crushing and Grinding, A Process used in the metallurgical opera- 
tions. 


Cryobydric Point. Eutectic point. 
Cryolite, Na,AlF,. An important ore of Al. 
Cryoscopic Constant. Freezin 


Cryoscopy. A method for th 
by freezing-point depressi 


8 point depression constant. 


e determination of molecular weights 
on of a solvent. 


efinite faces which 
tin dae Cial angles) eg 
nal or triclinic crystals, 


» €.8., cubic, hexago- 
Crystal Habit. The descriptio 
faces of the Same class of 


n of the way in Which the different 
crystal 
a crystal. 


S grow. Defines the shape of 


Crystallographic Axes. Imaginary axes defin 
in a crystal, e.g., axis 

Crystallography. The co 
and properties of Crystals, 

Crystal System, A general Classificatio 
on the shapes of their unit cell, J 


ing the Tepeat unit 


mplete study of 


the formation, structure 


n. of crystal systems based 
mportant crystal Systems are : 


Cyclic Compounds 
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cubic, tetragonal, orthorhombic hexa i 
cnic gonal, trigonal, monoclinic 


Cubic. Denoting the crystal in`which the unit cell is a cube. 
Crystal Violet. Methyl violet. : 
‘Cs. Caesium. 


CS Gas. Malonitriles 
CTAB. Cetyltrimethyl ammonium bromide. 


‘Cu. Copper. 
Cupellation. A process used in the preparation of Au or Ag 


Cuprammonium, [Cu (NH,);?*. The deep bl F 
used in rayon manufacture. Bite ace SOP Deh amine, 
Cuprite, Cu,0. A bright red copper ore. 
Curie. The standard unit of radioactivity and equal t 
number of disintegrations as produced a by eae e 
(Ci=3:6 x10 disintegrations per sec.). Ra 
Curium, Cm. At. No. 96, M.P. 1340°C. A sil 
a potential source of actinides. Hvery metal and 


Curtius Transformation. A method for obtaining an ami 
í i F ¢ l mi 
an ester via the hydrazine, azide and isocyanate. ne from 


Cutting Fluids. Fluids used as lubricants and coolants i 

cutting processes. nts in metal 

Cyanic Acid, HNCO. 

Cyanine Dyes. Polymethine dyes containing M—C (=C—C),=N 
and relative system. f a= 

Cyanoethylation. (A. specific Michael reaction). Additi 
carbanion species to the double bond of arylonitrile rodai of 


a cyanoethyl derivative. 
Cyanoferrates. [Fe (CN)]— hexacyanoferrates-(III) and [Fe (CN),]- 


and hexacyanoferrates (IL). 
). .A toxic flammable gas. 


Cyanogen, (C,No 

Cyanohydrins. Organic compounds formed by an addition : 
betwċen an aldehyde or ketone and hydrogen cyanide. a 
sented by general formula RCH (OH) CN(from an aldehyde) 
and RR‘C(OH)(CN) (from a ketone). 

Cyclenes. Cyclic hydrocarbons possessing one or more double 
bonds. 

Cyclic Compounds. A compound made up of a ring of 
e.g., homocyclic compounds (those having similar at 


Cycle Oit 
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atoms) and heterocyclic compounds (those having different 
atoms). 


cle Oil. A product obtained during cracking process in pet-- 
E roleum industry. 


lic Process. A process in which a „System undergoes a series- 
Oe changes and finally returns to its Original state. 


Cyclized Rubber. A modified variety of rubber. Used in corrosion- 
7 resistant paints and adhesives. 


: : k 
tadiene, C,H}. Highly reactive unsaturated compound an 
Beene Diels-Alder reaction, 


CH,—CH, re, 
Cyclobutane, C,Hs. Goer - A colourless gas insoluble im 
water and soluble in organic solvents. 


f He q 
JON 


| 
lohexane, CH». | 
Cyclohe 6tti2 HC ČH, 


A colourless liquid M.P. 


Cc 

H, 
ed as an intermediate in the preparatiow 
oils and as a paint remover. í 
‘Cyclopentadiene, CH, A 


; colourless liquid, B.P, 42°C. insoluble: 
in water, soluble in Organic solvent, 


| 
| 
a 
HC CH, | 
A | 


6'S°C, BiP. 81°C. Us 
of nylon, solvent for 


———— 


tq 
E NU. 
and plastics, VAN 


sed for the Preparation of insecticides: 
_Cyclophanes, 


Benzene derivatives, e.g., [8] Paracyclophane. 
Cyclopropane, Trimethylene, €H.. 


A powerful gaseous anaesthetic.. 


Cyclotron. A device used to accelerate the articles Sy- 
by passing them Tepeatedly through the satus ieee OCR baad 


Tic field. 
Cymrose, C,Hi.0,. A desoxy sugar with a =CH, group, 
Cysteine, C,H,0.N,. A reduced Product of 
the body proteins and gets oxidi 


~ Cystine. Present im 
xidised to Cystine on Standing in air. 


DCO és 


Cystine, Dicysteine, C,H;:0,N,S,. Present in abundance i - 
proteins of skeletal and connective tissues of anion aah Awe 
hair and wool. 


Cystase. An enzyme which hydrolyses skeletal carbohydrates, 
Cytidine, C,H;;0;N.. A nucleoside, M.P. 230°C. 


Cytochrome, A widely distributed _Tespiratory catalyst associated 
with the oxidative process of living cell. 


Cytoxic Agents. Chemicals injurious to living cells. 


D. Deuterium. 


Dakins Solution. A solution of sodium hypochlorite with 0:5% 
available chlorine and neutralized with boric acid. Used as an 
antiseptic for wounds. 

Dalton’s Atomic Theory. A theory based on the following postu- 
lates : 

1. All elements are made up of atoms. 

2. All atoms of the same element are identical. 

3. Atoms can neither be created nor destroyed. 

4. Atoms combine. to form molecules in simple ratios. 


Dalton’s Law (of partial pressure). The pressure of a mixture of 
gases is the sum of the partial pressures of each gas present in 
the mixture. The law is strictly followed by ideal gases, 


P=pitPa 
where p, and pa are partial pressures of two gases respectively. 


Daniell Cell. A primary cell represented as : 
Zn | Zn?* II Cu?t | Cu. 
ositive electrode is copper immersed in copper 
rata aH and the negative electrode is zinc immerse an 
either dilute sulphuric acid or zinc sulphate solution. The e.m.f, 
of the cell is 1°10 volt. x 
ly _ The transition € ements of I, II and II lon 
d E Sc to Zn, Y to Cd and La to Hg. Represented n 
ih 
general formula 
(n—1)d" ns?, where n= 


DCO, Dehydrated castor oil. 


1—10. 


DDT 
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DDT, Dichlorodiphenyltrichloroethane, C,,H,Cl,,, A powerful in- 


sectiside, non-phytotoxic to plants and used for controlling 
, 
mosquitoes. 


i i iminish or removal of.the 

ivation. The process leading to diminis Í 
pearl reactivity of a substance, e.g., catalyst poisons decrease 
the activity of Pt catalyst. 
Deaeration. 


A process for the removal of oxygen and other 
dissolved 


gases from solvents by physical and chemical methods. 
i i t the 
s lie Equation. Lous de Broglie (1924) proposed tha 
ph PREA of electrons (A) is given by the equation : 
A=(h/p)=(h/my) 


where A is the planck’s constant, m is the mass of electron, V 
is the velocity and p is the momen 


tum of electron. 
Debye, D. A unit of electric dipole moment equal to 3°33564 x 16-29 
coulomb meter. 


Debye: Hiickle Theory. For dilute solutions, Debye- 
ted the following equation : 
e? Z? 2nLI 
(kT N T000 
where Yi=activity co-efficient of the ion, Z the ionic charge, 
e=the electronic charge 


» «=the dielectric constant of the 
solution, L=Ayogadro’s number and I=the ionic strength of 
the solution. 


Decahydrate. A crystalline sol: 
of crystallization per molec 


Decantation. The Process involvin 
(supernatant) from a suspension 


Decay Constant. A constant used i 
N=No e74 


where the number of atoms present at the zero time, N=the 
number of ato 


ms present at time z and A=the deca constant 
(0693/137), ‘ile is the half life time. 4 


Decomposition Voltage. Th 


Huckle sugges- 


B= 


id containing ten molecules of water 
ule of the compound, 


& the removal of a liquid 
or a precipitate, 


D a radioactive decay law : 


oltag € smallest voltage which is required for 
the electrolysis of an electrolyte. 
De-emulsification, The proce 


ss by which emulsio; 


€g., by electrical methods, by chemical 


cal methods, 

Defect... An irre 

defects are : 

1, Schottky defects, Vacant site with the migrated atom at the 
surface. 

2. Frenkel defects, 


Ns can be broken, 
methods or by mechani- 


gularity in the lattice of 


a crystal. Two important 


Vacant sites with an interstitial atom. 


Density kT 


Degenerate Orbital. Specifying different quantum states that have 
the same energy. In a transition element gaseous atom the 
five d orbitals are degenerate 


Degree of Hydrolysis (h). The fraction of total salt hydrolysed 
-by-water and may be expressed as a percentage. 


Degree of Freedom. From the stand point of statistical mechanics 
a degree of freedom means the independent ways in which 
particle can take up energy, e.g., a monatomic gas has three 
translational degrees of freedom. From the standpoint of 
phase, it is the minimum number of variables (e.g., pressure, 
temperature and concentration) which must be fixed to define 
the complete state of a system. 


Dehumidification. Removal of condensed water vapours froma 
vapour gas mixture by condensation. 


Dehydration. Removal of water from a substance. 


Dehydrogenation. A process by which the hydrogen content of 
a molecule is decreased and the degree of unsaturation is 
increased, e.g., cyclohexane to benzene. 

Deliquescence. A property of salt which absorbs moisture from 
the atmosphere and proceeds to dissolve in the absorbed water. 
The vapour prassure of water over the solid is less than that of 
the solid surrounding it. The salt is known as “‘deliquescent”’, 


Delocalization. Description for molecules or ions in which a 
bonding electron can not be associated only with one atom 
but should be considered delocalized over the whole group, 
e.g., 6m electrons are delocalized over the six C atoms in C,H,. 


Delphinin. A pigment 


Delphinine. An alkaloid. 
Delta Bonding. Lateral overlap between two orbitals. 


Delta Metal. Muntz metal. 
Demulsification. A process by which emulsions of oil and water 
can be separated into two liquid phases. 
tances which when added to some other sub- 
Su da unat for human use, e.g., denatured alcohol, 
Growth of crystals in a branching habit. 


aratus for measuring the intensities of lines 
X-ray analysis and spectrometric 


Denaturants. 
stances make t 


Dendritic Growth. 


Densitometer. An appara l 
on a photographic plate, in 
analysis. 


Density (9) or D. The 
Units : g. per c.c. OT 


mass per unit volume of a given substance, 
g. per dm ®, ete. 


68 Density Gradient Colum 


Density Gradient Colamn. A graduated glass tube, filled with 4 


mixture of solutions to develop a density gradient throughout the 
length of the tube. 


Depolarizer. A substance used in a v 


olatic cell to prevent polari- 
zation such as manganese oxide. 


Depression of Freezing Poiat. A colligative property ot a solutiot 
in which the freezing point of the given solvent is lowered ye 
the addition of a solute and is Proportional to the number 
solute particles in the solution. 

Derris. A fish poison. 

Desiccant. A material used for drying. 


Desiccator. An apparatus for 


? keeping solids free from moistut® 
or for drying solids, 


Destructive Distillation. A Process inv 


organic substance in the absence of air to produce volatile 


products, which are subsequently condensed and leaving a soli 
-or viscous liquid in the still, 


olving the heating of 4 


Desulphorization. A process involving the removal of sulphut 
compounds from petroleum fractions in the presence O. 
catalyst. (Also known as hydrotreating or hydrofining.) 

Detergent Oil. Lubricating oil Containing detergents. Used i? 
internal combustion engines 


Detergents. Cleaning a 


e lon and interfacial tension. .They we 

a variety of surfaces, remove greasy and oily deposits and retain 
dirt in suspension for ease of washing, They are water soluble 
substances. 


Detonating Gas. A mixture of H, and Oz (2:1) obtained bY 
electrolysis of water and explodes t 


© reform H,O when ignited. 
Detonation. Describing a 


. 2 Process in which the combustion of 
petrol in a petrol engine, ceases to be Practically noiseless an 


asharp metallic hammering ; inking 
or knocking. 8 is heat. Also known as pink 


Deuterium, D; At. No. 1, At. wt. 2013, An isotope of hydrog?® 


having diffesent Physical and chemical i IM 

j t topertiss. D,O (hva 

water), is obtained by preferentical A of HO o 
preferential electrolysis of H,O. Used as solvent and as ĉ 
tracer-in chemical and biological processes, 

Denteron, ?3,D. The nucleus of deut 


Devarda’s Alloy. An allo 
(5%). Used in the d 


erium atom. 


y of Al (45%), copper (509 ) and zine 
etection and analysis of Ane 
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Developer. Solutions which . 

silver. reduce exposed silver halide grains to 
WDevitrification. A process in whi 

i Adk ich und R or 

crystallization of glass sets in and the place oa ob oh me 

‘ i ue. 
Dewar Benzene, C.He- A valence isomer of ben a . 
it reverts on heating. zene, to which 


Dewar Flask (vacuum flask). A doubie w 

b Il i 
glass and the space between the ai a eae of thin 
sealed. Generally, the glass is silvered to reduce leech and 


A process used to remove wax from lubricating oil 


Dewaxine. 
stock. 
Dew Point. The temperature at which a mixt i 
X É : ure o 
vapour 1S saturated with respect to water aii air ans yates 


of glucose made by some bacteria and 


‘Dextran. A polymer 
the fermentation of sucrose. Used as 


manufactured by 
anticoagulants. 
Dextrins. Intermediate products formed during th A 
starch to sugars. Used as adhesives. g the hydrolysis of 
Deatrose, CHi: 0o: Naturally cccurrirg gluccse, dext 
(+) or D-(+1). 4 reducing sugar formi rorotatory, 
osazone, etc. ing pentacetate 
Diacetylenes. Hydrocarbons containing two acetylene (C— C= 
linkages in the molecules. Mobile colourless T 
properties similar to ethyne. ing 
Relationship. A relationship which gives ris sant 
Jarities in chemical properties (e.2-, formation of a Gk 
formation of complex ions, etc.), between compounds of Ni 
ments of the main groups of the periodic table, related to hte 
another diagonally. For example : Li-Mg ; Be—AI’; B—Si c 


proeess involving 

e.g., the function of kidneys 
Dimagnetism. Describing & property of substances that 
repulsion of the substance from a magnetic field. causes 


1-6-Diaminokexane- (HN. (CHo); NH]. An organic 
starting material in the A Chie 


solid used as 4 
from cyclohexane. 


Diagonal 


the purification of colloidal sols, 


Dialysis. a i 
in mammals is to dialyse the blood 


Diamond. A b 
which each ¢ 
carbon atoms : 
nal net work with a C—C bond length equal to 1°54 A° (e 
to that of saturated hydrocarbon) and an angle of 109°5° EaR 


Diamorphine, Heroin 
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its neighbours. D 3°520 and burns in air or O> at 700°C to 
form CO, leaving scarcely an ash. 


i i alluvials). Diamond may be colourless or 
(aay ae is definitely transparent. It has n 
atpative index and dispersive Powers. Used for TE al 
“cutting tools”. Artificial dj are produced 
graphite under ligh pressure an $ 


d temperature 
Diamorphine, Heroin, CHa, NO;. Soluble in water and alcohol. 
Diaphragm Cell. A cell used for the electrolysis of brine, 
Diaspore, a-AlO (OH). An important co 


nstituent of bauzite. 
Diatomic. Describing a molecule containing two atoms, 
gen (H,), nitrogen (N3). ete. 


Diazo Dyestuffs. A20 dyestuffs contain 
Diazomethane, N.CH,. 
gas. 


e.g. hydro- 


ng —N.—groups. 
A yellow, Poisonous and highly explosive 


Diazonium Compounds, An important type of Compounds San 
taining the RN=Nx Sroup, where R jg an aromatic group an 
‘a negative group. 
Diazotization, 


The reaction of an 
acid at low 


aromatic amine with nitrous 
temperatures (below £C, 


CH, N H.+ HNO, >CHN?N+ON -+ H,O 
Aniline 


s placeable hydrogen atoms 

WO Series of saits, e.g., 2SO, and HCO, (oxalic 

Diborane, B.H,. 
hydrides. ) 


1,2-Dibromoethane, Ethylen 
°C, M.P, TOCNE 


An important hydride of boron. (Also see boron 


e Dibromide, 
sed extensively 


fumigant, i 
Dicarboxyjic Acids. acids Possessing two 

(—Cò0H © OXalic acid (HCO 

pared by the oxidation of; 

lysis of cy. 


A colourless liquid, B.P. 
in Petrols and as a 


carboxy! 

2CO,), Generally pre- 

a glycol, hydroxy-aciq or by hydro- 
anoacids. Form both acid and neutral Salts, 

~ Dichlorine Oxi (chlorine Monoxide), An Orange gas 

formed by p Ver mercury oxide. A 

agent. 


Strong oxidising, 
Dichroism, Pleochrois 


de, ClO 
assing Cl, o 


m in uniaxial Crystals, 
Dichromate. A salt containing Cr,0,2> ion, e.g., Potassium dichro+ 
` mate (K,Cr:0;). T ey are strong oxidi 


zing agents, 


Diffusion 71 
Dielectric Constant. The force F betwee. two electric charges e 
which are separated by a distance r is given by the equation : 

F=e?/Dr 
where D is the dielectric constant of the medium and is a 
measure of the polarity of the medium. 
Diels-Alder Reaction. See Diene synthesis. 
Diene. Organic compounds containing two carbon-carbon double 
bonds. 


Diene Reaction, Diels-Alder 
alkene or alkyne across 4 


Reaction, The 1,4-addition of an 
conjugate diene. 


CH, CH: 
AON 
CH CH: CH CH, 
| + i] ad i | 
CH CH.CHO CH CH.CHO 
S NA 
CH: CH: 
i perena A*-tetrahydı 
A i roxy- 
buta-1, 3-diene EEN 


Diesel Oil or Diesel Fuel. A petroleum product used as a fuel in 
diesel engines (commonly known as Derv). 
Dieterici’s Equation. A modified e 
equation of state. 
pw—b)=RTe NT 
where a and b are characteristic constants of a gas. 


Diethyl Ether. See ethoxyethane. 
i i d for the measurement 
D ] Manometer. A manometer use: a 
Mee rer dices of pressure, ¢.S:- between the vapour pressure of 
a solvent and its solution. 
Differential Scanning Colorimetry: See thermal analysis. 


Differential Thermal Analysis. Se thermal analysis. 


: f ation. Titration involving the analysis of a sample 
Differential Titration more similar reacting species by use of 


containing two OF * g; 
different reactants Of indicators. 
z 1 . The diffraction pattern formed on a photogra- 
Dittiaction Eoo m a beam of X-rays or electrons is passed through 
A Saal Used to study the crystal structures. 
IE k -ning the movement ofa gas or liquid due to the 
ee Desc motion of its particles. Graham showed that 
the ate of diffusion for various gases through a diphragm is 


quation of vander Waal’s 


70 Diamorphine, Heroin 


its neighbours. D 3'520 and burns 


O, leavin scarcely an ash. Found as basic igneous 
form CSi ant alluvials). Diamond may be colourless or 
faintly coloured but is definitely transparent. It has hig 
refractive index and dispersive powers. Used for making 
“cutting tools”, Artificial diamonds are produced from 
graphite under ligh Pressure and temperature. 


in air or O, at 700°C to 


NO;. Soluble in water and alcohol. 
Diaphragm Cell. A cellu 


Diaspore, a-AlO (OH). 


Diatomic. Describing a molecule containing two atoms, e.g. hydro- 
gen (Hp), nitrogen (N,). etc. 


Diazo Dyestuffs. AzO dyestuffs Containing —N, 
Diazomethane, N2CH). 
gas. 


Sed for the electrolysis of brine. 


An important constituent of bauxite. 


— groups. 
A yellow, poisonous and highly explosive 
Diazonium Compounds, 
taining the RN=NX 
X a negative group. 
Diazotization. 
acid at low 


CH; N H,- HNO,>C,HjN*N+OH-4+H,0 
nilne 


An important t 


ype of compounds con- 
group, where R 


is an aromatic group and 


The reaction of an aromatic amine with nitrous 
temperatures (below FCO 


Dibasic Aciq. An acid Containing two replaceable hydrogen atoms 
and forms two series of saits, e.g., HSO, and H,C,0, (oxalic 
acid). 


Diborane, B.H,. An import 


ant hydride of boron, (Also see boron 

hydrides.) 

1,2-Dibromoethane, Ethylene Dibromide. A colourless liquid, B.P. 
82°C) M.P. 10°C. U i 


af sed extensively 
fumigant, 


in petrols and as a 
Dicarboxylic Acids, acids possessing two carboxy! 
—COOH) groups, e.g., oxalic acid (HCO; ). Generally pre- 
pared by the Oxidation ofa glycol, hydroxy-acid or by hydro- 
oth acid and neutral salts, 
Dichlorine Oxide, Cl,O (chlorine Monoxide), An Orange gas 
ee by passing Cl; over Mercury oxide. A Strong oxidising, 
agent. 


Dichroism, Pleochroism in uniaxial crystals, 


Dichromate. A salt Containing Cr,0,2- ion, €g., Potassium dichros 
mate (K,Cr.0,), They are strong oxidizing agents. 


Diffusion 71 
Dielectric Constant. The force F.betweer t i 
eh . r wo elect es 
which are separated by a distance r is given by the pone a 
F=e/Dr 
where D is the dielectric constant of the medium and is a 
measure of the polarity of the medium. 
Diels-Alder Reaction. See Diene synthesis. 
Dime. n Organi compounds containing two carbon-carbon double 
onds. 


Diene Reaction, Diels-Alder 
alkene or alkyne across & 


Reaction. The 1,4-addition of an 
conjugate diene. 


CH: CH: 
AN 
CH CH: CH CH, 
| 1P l me if 
CH CH.CHO cH CH.CHO 
CHa CH, 
propenal 
buta-1, 3-diene A‘-tetrahydroxy- 
benzaldehyde, 


Diesel Oil or Diesel Fuel. A petroleum product used as a fuel in 
diesel engines (commonly known as Derv). 
n of vander Waal’s 


Dieterici’s Equation. A modified equatio 


equation of state. 
p(v—b)=RTe 


where a and b are charact 


Diethyl Ether. See ethoxyethane. 
Diffe f en A manometer used for the measurement 
rential Manomet etween the vapour pressure of 


of differences of pressures €S b 
a solvent and its solution. 


Differential Scanning Colorimet 


Differential Thermal Analysis. 


Differential Titration. Titration inv 
ntial Titrat ios E milar 


containing two OF =. gj 
different reactants OF indicators. 


—o/RT 
eristic constants of a gas. 


ry. See thermal analysis. 


See thermal analysis. 


olving the analysis of a sample 
reacting species by use of 


Di t he diffraction pattern formed on a photogra- 

nc AE Pbi m of X-rays ot electrons is passed through 
a crystal. Used to study the crystal AUS T 

D . ibing the movement of a gas of liquid due to the 

pa Pei of ite parces Graham showed that 

the ae of diffusion for yarious gases through a diphragm is 


2 Diffusion Pump 


i i ities (at 
inversely proportional to the square Toots of their densi 
pba! temperature), e.g., for a mixture of two gases, the 
diffusion law will be : 


Tı do 
ne d, 


where r, and r; are the rate of diffusion of two gases and d, and 
d; are their respective densities. 


Diffusion Pump. A mechanical device to produce high vaccum. 


Difluoromcthane CH,F,. B.P. —52°C. A gas used as an ingradient 
in refrigeration. 


Digestion. A process involving the tecrystallization of a precipitate 
to make it suitable for easy filtration, 


Digol, O.(CH,CH,OH),. Diethyleneglycol. 


Digoxin, C,,H,,O,4. A glycoside used in treating heart failures. 


Dihedral Angle. An angle co-relating two parts of a molecule, egs 
in H,O,, the angle is 94°. 

Dibydrate. A crystalline compound with two molecules of water 
of crystallization per molecule, 


Dibydric Alcohols. See Glycols. 


Dibydroxy Acetone, HOCH, C(O) CH, 


OH. A strong reducing 
agent, used to treat sun-tan. 


1,2-Dihydroxybenzene, Catechol, C 
reducing. Used asa develope 
ation of dyes, 


sHO2. Colourless crystals strong 
t, antioxidant and in the prepar- 


1,3-Dihydroxy benzene. (Resorcinol). 


1,2-Dihydroxyethane Ethylene Glycol. HO. CH CH 
h; : ; . CH. OH. B.P. 
197°C. A colourless, sweet taste and hygroscopic liquid. Used 


50%), in th facture 
¢ fibres and as a pices Ai tei 


1,2: Dihydroxypropane Pro 
ianid. p p Pyete Glycol. CH, CHOH. CH,OH. A 
colourless liquid, B.P, 187° ant ze and i À 
manufacture of oere onli C. Used as an anti-freeze and in the 


Diketones, Organic c 


ompound 
Show acidic prope p : 


having t = o 
Ues andie & two keto (>C=0) groups 


zist in keto and enol forms. 
Dilatometer. An apparatus used for me ing- 
volume of a solution, liquid or solid mene Go 


immersed ina liquid. 
Dilute Solution, A solution containing a 
small a as 
compared to that of a solvent. eee 


Di 
iol, Glycol a 


Dimer. A compound (or -molecule) formed by combination or ` 
association of two molecules, e.g., aluminium chloride (AICI,) 
is a dimer in vapour (Al,Cl,). ` 7 

Dimethyl Benzene C,H, (CH) Xylene. An organic compound hydro- 
carbon present in the light oil fraction of crude oil. Used as a | 
solvent. 


; CH,—C=NOH 
Dimethyl Glyoxime, ( | ) M.P. 234°C. Colourless 
'‘CH,—C=NOH. 

Prepared by the action of hydro“ 
xylamine on diacetyl. Forms a dark red crystalline nickel salt. 
Under suitable conditions it can be used for the detection 
and estimation of Bi, Cu, Co, and Pd. 

Dimethyl Sulphide, CH,SCHs. A colourless liquid, B.P. 37°C. 
Used for detecting pipe leakage by mixing with gas stream. 
Also forms complexes with transition metals. 


‘Dimethyl Sulphoxide, DMSO, Me,SO, A colourless solid, M.P. 18°C, 
B.P. 189°C. Used as an extensive solvent and in biology and 


medicines. 


Dimorphism. Describin 
crystalline forms. 


needles, soluble in alcohol. 


g the existence of a substance in two 


4,6-Dinitro:o-cresol, DNOC, C;H.N203- A yellow solid with 
insecticidal and herbicidal properties. 


Dinitrogen, No. Describing the Na 
[Ru (NH3);Ne] Cla- 


Dini : Nitrous Oxide). A colourless gas witha ` 
initrogen Oxide, Ns? Toe in ethanol and prepared in the 


i f ammonium nitrate ; 
Jaboratory by careful heating O 
: NH, NOs (s)>N20 (g)-+2H:0 (8) 
j heating above 500°C Used as a mild 
Forms N, and Or oducts feeling of elation (laughing gas). 
we a BEVA; colourless gas, becomes liquid 
ga toed ide. PES below— 11°C. Forms NO, on heating. 
N,0, (g)=2NO2 6). 
Used as a solvent (liquid) and nitrating agent. 


5 i C HN40. (Brady’s Reagent). An 
2.4-Dinitrophen?| p commonly “ased” in solution to identify the 
range Te 


aldehydes and ketones. a 
1. An alcohol containing two (—OH) 


Diol (aihydrie alcohol), 61700 
anes pe molecule of compound. 


group in complexes, e.g., 


16 DNBP 


DNBP, CicHi,N.0;. Yellow solid, powerful insecticide and herbi- 
cide. 

\Dobereiner’s Triads. Triads of chemi 
the ‘central element; when placed 3 
Weight, has an atoinic weight apptoximately equal to the 
average of the other two, €.g., the triads are recognized as 
consecutive member'of a group of the periodic table (Cl, B, 1). 

Dolomite, CaCO,, MgCO,. An ore of magnesium. 


Donor. The atom, ion or molecule that donates a pair of electrons 
in forming a covalent bond 


Doping. Describing the change in electri 
properties of a solid due to the Presence 
lattice, e.g., presence of B in Si forms us 


-d-orbital. Atomic orbital of auxiliary quantum number two 
containing maximum 10 electrons. 


cally similat elements in which 
in order of increasibg atomic 


cal, magnetic and other 
of impurities in the host 
eful conductors. 


Double Bond. A covalent bond fo 
of electrons (double bond), 

Double Salt. Salts formed by mixing equivalent quantities of some 
salts in aqueous solution followed by crystallization, e.g., Iron 
(II) ammonium sulphate, FeSO, (NH,), S (0) 


4, 6H.0. 
Doublet. A term used in NMR (nuclear 
spectroscopy. 


rmed when atoms share two pairs 
€g., propene (CH,;CH,=CH.). 


Magnetic resistance): 


Dow Process. A process used to extract Mg from sea water, 
Downs Process. A process for manufacturing Cj | lysis 
of fused. sodium chloride. Aa Slectraly 


Drier, Dryer. A device for d; ing a material. i , 
eae aes varnishes} Tying a erial. (Also metallic soaps. 


Drikold. Solid CO,. 


Teury passing through a fi 


Dry Cell. A voltaic cell, chi A 
Leclanche’s dry cell Chiefly used for flash lights, 


Dry Cleaning. A process to clean fabrics us: 
dissolve dirt at low tem 


peratures, e.g, C.Cl, 

Dry Ice. Solid CO. Used as a Tefrigerant, 
Drying Oils. Liquids oxidised by air to d 
linseed oil. Used in coatings, paints, en 


e.g., the 


ing solvents which 


Ty and hard resins, egar 
amels, varnishes, etc. 


Ebullioscopy 
7 
Dry Point. The i 
k ` tem t isti 
‘guid EN perature at which the. last drop of a distilling 
DSC, Differential scanning calorimetry. 


DTA. Differential thermal analysis. 
Dulong and Petit’s Law. Th 
} p e product of the atomic wei 
the specific heat of a metal is a constant Geprorimately @2) oud 


At. wt. x Sp. heat=6°2 

Duma’s Method. A method for determini 
s M i mining the vapou. iti 

of liquids. Also a method for estimating sone pubdsusitles 

compound by oxidising the compound with CuO followed by 

reduction of combined nitrogen to nitrogen gas. y 
Duralumin. A li ini 

l b ght wefght Al alloy containing 3—4% ; 

with traces of Mg, Mn and Si.: Used in aircraft Krat eE 

Duriron. An iron alloy containing Si (14%), Ma (2%), C (1%), S- 


(01%). Acid resistant. Used in chemical plants. 


Dutch Metal. A Zn-Cu alloy. 

Dye. A colouring material for fabric, leather, etc. Classified by 
their ways of application to material, ¢.g., acid, basic, direct, 
disperse azo, sulphur and vat dyes. 

A mixture of nitroglycerine 

plosive properties. 
At. No. 66, At. wt. 162°5, M.P. 1409, D 8'5. 

used to measure neutron fluxes. Dry compounds 


nd phosphors: 


with other substances to 


Dynamite. 
have specific ex 


Dysprosium, Dy. 


A lanthanide, 
are used in lasers a 


E 


Earth, See alkaline earth metals. 
hard, black, inert material 


Eboni te A 
oe Rabti Nee in which the rubber: sulphur 
Tatio generally lies be +35 and 70: 30 and less than 
4% sulphur remains unc 5 > 
Ebullioscopic Constant. See elevation of boiling point. 
ving the determination of molecular 


Ebulliosco rocess invol 1 : 
weight vom elevation of boiling point oF et 


Ebul lition 
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Ebullition. The boiling of bubbling of a liquid. 
Ecdysone, Co7H,,O¢. An insect hormone. 
Eclipsed Conformation. See conformation. 
Edeleanu Process. A process used in 
Edison Cell. See nickel-iron accumul: 


EDTA Ethlyenediaminetetra-acetic Acid. A compound with mole- 
cular formula. 


(HOOC. CH,), N (CH3) N (CH.COOH),, 
Used in the formation of 


EFA. Essential fatty acids. 


Petroleum Tefining. 
ators, 


chelates of transition metals. 


Effective Atomic Number Rule. 


to transition metal 
derivatives but not to m 


energy produced by a meter 
input. Fora Teversible heat engine 
1=(T,—T,)/T, 
where T, and T, are the temperatures of source and sink respec 
tively. 
Efflorescence, 


The process in which a 
oses water 


Crystalline hydrated solid 
of crystallisation to the air. 


lameter smaller tha 
the gas molecules. Th i 
the orifice and inver 


1S Proportional to area of 
d Sely proportional t 
molecular Weight of } 


the gas 


A unit used to express radiant energy, The total energy 
absorbed by molecules in a gram Molecule of a Substance is Lhy, 
where L is the Avogadro’s number, 4 js Planck’s constant and 
v is the frequency of light. 


Einstenium, Es. At, No. 29, 


Einstein suggested 


n, each reacting molecule must 
quantum of light. 
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age A protein present in elastic tissues, ligaments and arterial 
walls. 

Elastomers. Synthetic materials having rubber like properties. 
‘Electrical Double Layer. An electrical double layer developed at 


the-interface between two phases. One phase attains a positive 
change and the other phase acquires a negative charge. 


Electrochemical Equivalent, (Z). The mass of an element deposited 
from a solution of its ions when a current of 1 ampere flows for 


I second through the electrolytic solution. 

Electrochemical Series. A series describing the activities of metals 
for reactions that involve ions in solutions. 

Electrochemistry. Describing the branch of chemistry involving 
the electrolysis and other phenomena when an electric current is 
passed through an electrolytic solution. 

Electrode. An electro-conducting body that emits or collects 
electrons or other charge carrier when placed in to an electro- 
lyte. 


Electrodeposition. 
(metal) on an electro 


A process of deposition of a layer of solid 

de by electrolysis. 

Electrode Potential. A measure of the tendency of an element to 
form ions in solution. It is always defined by comparison with 
a standard half cell, (¢.8-» standand hydrogen electrode). 

Electrodialysis. A process by which the electrolytes present ina 
colloidal solution are removed by dialysis by applying electric 


filled. 


Electrodispersion. A P 
arc is struck between two me 


a liquid. 
Electrokinetic Potential, Zeta Potential. The potential difference 
across the diffused part of the double layer. 
Electrolysi he process involving 4 chemical change (decomposi- 
eee aac) by passing an electric current through an 


electrolytic solution. } i : 
Electrolyte. A substance which dissociates into ions in solution and 
haves allows the electric current to flow through the solution. 


Electrolytic Oxidation. A process of oxidation effected by electro- 


lysis. 
Electrolytic Reduction. 


lysis. z 
fying metals by electrolysis, 


Electrolytic Refining. A method of puri 
Energy propagated by vibrating electric 


rocess for making colloidal solutions when an 
tal electrodes under the surface of 


A process of reduction effected by electro- 


Electromagnetic Radiation. 
and magnetic field. 


eter 
30 Electrom 


Electrometer. An instrument used for detecting and measuring the 
magnitude of an electric charge. 


Electrometric Titrations. Analytical 


observing the electromotive force 
solution. Used in titra: 


Electroa. 


method used in titrations b i 
of an inert electrode dippe 
ting coloured solutions. a 
A fundamental particle of negative charge (— 1602192 


and mass of T87 that of a proton. 


. c 
Electronaffinity (A). The energy released when an atom, molecule aa 
group gains an electron in the gas phase to form a negative 10 

hee, 


A(g)+e—+A-(g)4 energy. 


Electron Density. A term generally used to explain the probability 
i of finding an electron at a particular point in bonding theories. 


Electronegativity. A measure of 
molecule to attract electron 
to the right hand side are st 
the left hand side, 
hydrogen, 


the tendency of an atom ina stable 

to itself. In periodic table, elemen p 

rongly electronegative than those a0 

€g- Chlorine is more electronegative thal 

Electron Exchange, A Process of electron fransfer without chemical 
Change. 


Electronic Configuration, Describing a Process of distribution of 
electrons in various shells and sub-shells (orbit and orbitals) © 
an atom of an ele nic configuration of 4 
element having atomic number 11 js 1s?,252393 51, 

Electron Pair (lone Pair). A pair of electrons in an orbital, witb: 


Electron Spin, A property describi $ and 
having values, 4, 4 ming the spin of an electron 


Electron Spin Resonance. The Spatial orj i tron 
a 2 tlentations of the elec 

Spin is aligned either parallel or anti-parallel to the direction t° 
the applied maghetic field, 

Electron ‘Transfer Reaction Reactions i i lec- 

. involving transfer of ele 

trons from one group to anothe i idatio® 
ibactions: T, €.8., reduction and oxida 

Electron Voit 


(eV). A unit of e 3 o” 
Joules. Defined as the éhietgy te ed ee 6021917x 


p 
2 Tequired t an electro. 
charge across a potentiaj differen R 2 Ore 
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Electrophile (Electrophillic Reagents). An electron deficient ion or 
molecule that acts by acquiring electrons, or a share in electrons 
from other (foreign) molecule, e.g., H+, NO,* ions (positive ions) 
or SO, and O; (a molecule that can accept an electron pair). 


Electro-osmosis. If a sol is enclosed by compact diaphragms, so 
that the motion of the particles be mechanically prevented and 
the electric current is passed through the two electrodes inserted 
in the dispersion medium outside the diaphragm, then the 
dispersion medium moves through the diaphragm towards 
one of the electrodes. This relative motion of the dispersion 
medium in the electric field is known as electro-osmosis or 
endosomsis. 

Electrophilic Substitution Addition. A reaction involving the 
addition of a small molecule to an unsaturated organic com- 
pound, across the atoms held by a double or triple bond, eg., 
addition of HBr to ethene : 

H,C=CH,+H*t-CH,CH,*+Br —H,C.CH,Br 

Electrophilic Substitution. A reaction involving substitution of an 
atom or group of atoms in organic compound with an electro- 
philic reagent, e.g., the nitration of benzene : 

CyHe-+NO;*->-C,H;NO,+H* 

Electrophoresis. The migration of charged Particles, colloidat 

ions through'a solution wader the influence of an 


Particles or 1 nro s 1 . 
electric field. Used in ionography, zone electrophoresis, electro- 


chromatography, etc. 
Electroplating. The proc 
with a metal layer by t 
Electrostatic Precipitators. A device (plant) used to remove fine 
suspended matter from a gas. 


A process used for the preparation of cast 
f iron with other metals such as Ni, Cr, 


ess involving the coating of a solid surface 
he application of electrolysis. 


Electrothermic Process. 
Steel and other alloys 0 
ete. 

EI ionic bond). A bond formed by the transfer 

eogal Boe S one atom to another, e.g., a bond formed 


in NaCl. f db 
$ $ Compounds forme y electrovalent 
Mectroralent Compountjistinguished from covalent compounds by 
Rie ia SEAT solubility in polar solvents and conductivity, 
3 divided to produce oth 
El ce which cannot be. ther 
se, Asma tay it ao en 
(Na), potassium (K) and aluminium ( i f F 
Elementary Particles. Fundamental particles found in nature ; e.g., 


proton, neutron, electron, sel 


Elements of Symmetry 
82 . 


tal which 

Symmetry. The symmetry elements ofa crys a 

(agree race riots of a crystal (shape of a crystal), e.g.» 
plane of symmetry, axis of symmetry, point of symmetry. 


ili i igati f solutions in 
ation of Boiling Point. A colligative Property o eee 
meee the boiling point of a soiution is raised by the addiuon wa 
a non-volatile solute. The elevation is directly proportio 
the number of solute particles. 


AT=heCn. 


PRH 
where kvis a proportionately constant also known as the abul 
copic constant, AT is the elevation in boiling point and Cm FA 
molal concentration. The units of kə are kelvin kilog 
moles", 
Elution. The Process involvin 
tance in a chromatograph 
using a solvent eluent.) 


s- 
& the removal of an absorbed subt 
y column or ion exchange co 


Emarld. _ The grass green variety of bery! containing some Cr. Ww) 

Emarld Green, Paris Green. Basic copper ethanoate arsenates ( 
Used in insecticides, 

Emery. Impure a-Al,O3 (corundum 
Used asa Polishing agent and a 

Emetin. An alkaloid. 

Emission Spectroscopy, A techni 


atoms in flames or electric a 
Spectra so formed 


aos : ide. 
) Containing some iron OX 
brasive, 


; of 
que involving the excitement g 
Te examination of the emi 


is the disperse phase. are water iD il 
(W/O) emulsions. Used in food i 


b 
0 A glassy Coating formed on metals bY 
fusion at high temperatures which acts as a decorative and P 
tective surface, 7 


5 aun be 
Enantiomers, Describing a compound whose structure cannot ae 
Superimposed on its mirror image, e; 
optical isomers, 


Epoxid. 
poxide 


Enclosure Compounds. A prefix used to describe the ori i 
I orie F 
atoms or molecules w.r.t. the rest of molecule. Sanon or 


Endothermic Reactions. Reactions in which heat i 
: is a 
(AH=+ve). Bsorbeds 
End Point (equivalence point). The stage in a volumetric titrati 
fs aes : > z tit 
which the indicator undergoes maximum change CA 
for a small volume of added titrant. Alternatively, it detects th 
end point or equivalence point. e 
Energy Levels. Every electronic orbital ofan atom is associated 
with a specific energy value, or energy level. A vibrating or 
rotating molecule can have discrete vibrational and rotational 


energy levels. 


Energy Profile. . 
of a system during the co 

Enols, Enolic Compounds. Organic compounds containing the 
«-CH group and >C=C—OH grouping (one in which a 
hydroxyl group is attached to the carbon of a double bond). 
A tautomeric form of some ketones. 


Enthalpy (H). A thermodynamic state function and a sum of the 
internal energy (U) and the product of pressure (P) and volume 


(V) of a system : 
H=U+PV 
At constant pressure, AH=AU+PAV. 


Ent 5). For a reversible system, the change of entropy is 
coy the heat absorbed divided by heimoa eia 


temperature : 
§S=8Q/T 


X modynamic quantity and a measure of the disorder of 
À R the higher the entropy, the greater is disorder, e.g., 


Spas >Sticuia> Ssotsa- 

En . Proteins that catalyse a specific biochemical reaction. 
Present in all living organisms and catalyse most of the cell 
reactions, e.g., the hydrolysis of fats, sugars, proteins and their 

: btained from men an and micrọ- organisms. 
ve a high degree of speci city. An increase in tempe- 

n OR ETO rateof enzyme action. They are destroy- 

ed by much change in pH values and inactivated by low cons 


centration of active metals. | 
5 iety of isomerism in which isomers differ in-the 
mora of ~OH Zroups, e.g., a and f form of glucose (epimers), 
| ed fi ds (organic) in which: 
A membered ring compount Shich-two 
guste aon are bonded to the same oxygen atom, e.g., 


A diagram representing the changes in the energy 
urse of a reaction. 


Epoxy 
84 4 


CH,—CH, 


Ni (epoxyethane), 
(0) 


eS 
Epoxy. A prefix indicating a NZ group in a molecule, e.g., epoxy- 
(0) 
ethane. 


Resins. Polyethers produced by condensation of epichloro- 
rere with polyols such as bisphenol A, or by epoxidation of 


Dicls-Alder adducts with peroxy compounds. Used as adhesives, 
Protective coatings, etc, 


Epsom Salt. MgSO,.7H,O, 
Equilibrium Constant. In a chemical rı 
@A+bB=cC+dD 
the equilibrium constant (k) is defined as 
K=[C}[D}*/[a}{B]° 
where [A], [B], [C] and [D] represent t 


tants and products Tespectively and 
number of moles, 


eaction of the type 


he active masses of reac- 
a,b, cand d denote their 
Or a gaseous Teaction, 
: Kr=[(pe’) (popas) (ps°)). 
where PA+e+seees etc, are the Partial pressures of A...... etc. 
Equilibrium, Metastable, Jf a system is capable of undergoing a 
Spontaneous change ther 


s cha modynamically, Persists without change, 
the system is said to be ina metastable state. 


Equipartition of Energy. The total energy of a molecule is, on, 
average, equally distributed i 
freedom. 


The number of grams of an element that could 

displace one gram of hydrogen (or 8 grams 

of oxygen or 35°5 grams of chi Tine), e.g., €quivalent weight of 

hydrochloric acid is 36'5(35°541°0), It is also the atomic weight. 
y. 


Equivalent Proportion Law. Substances (elements and compounds)” 
react together in the mass Tatio of their equivalents, 
Er. Erbium. 


; 16725, M.P. 1922°C, p, 9°01. A 
l ilve ement of the lanthanide series of m-tals. 
Occurs in association with other lanthanides, Used in nuclear 
and glass industry, 
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Erdmann’s Salt. NH, [Co(NH3)2(NOz),]- 

erg. Aunit of energy used in C.G.S. syste d F 
ales, ystem and equal to 1077 

Es. Einstenium. 

ESCA. Electron spectroscopy for chemical analysis. 


ESR. Electron spin resonance. 


EFA. Essential fatty acids, e.g., lionoleic acid. 

Essential Oils. Volatile oils extracted from plants and used in the 
purified form as source of compounds. 

Esterification. A reaction in which an acid reacts with an alcohol 
to form an ester and water, é.g.5 

CH,COOH+C,H,OH=CH;COOC,Hs+H,0. 
c compounds formed by the reaction of 
epresented by general formula RCOOR’, 


Esters. A type of organi 
nic groups, é.g., ethylacetate. 


acids with alcohols and r 
where R and R’ are orga 
Ethanal, CH,CHO, (Acetaldehyde). Colourless liquid with a typical 
smell, B.P. 20°8°C, miscible with water, alcohol and ether, In- 
soluble in concentrated calcium chloride solution. Used asa 
chemical intermediate for the formation of various organic 


compounds. 
Ethanamide, CH,CONH:, Acetamide. Long white needles which 
aheonth water "resulting in liquid. M.P. 82°C, odour of mice, 


weakly basic. 

Ethane, C,H, A colourless, odourless gaseous alkane. B.P, 
— 89°C aad used in low-temperature refrigeration plant. 

Et diol, CH(OH)CH (OH) (ethylene glyco), glycol). A 
peer E generally used as anti-freeze and in the 


manufacture of Terylene- 
: es COOH, (Acetic Acid). Colourless liquid with a 
sears Aei TAE odour, B.P. 119°C. Manufactured ea 
pxidation of ethanol at 60°C. Used as ethanoic anhydride for 
the manufacture of cellulose ethanoate, etc. 
; Icohol). Colourless volatile liquid, occurs 
Ethanol, C,H;OH, (Ethyl Ale tained by fermentation of sugar : 


ECA J z is O 
ing drinks and is 
in intoxicating Yeast 


Cine 2C 0H +200; , 
Icohol is produced by yeast and higher 
Only 15% concen aducea by distillation. Used as a solvent. 
‘ Cl, (Acetyl Chloride). Colourless liquid 
mer ee cae Cames in moist air and used as an AR 


lating agent. 


Ethene 
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acts with hydrogen 
ammonia, water and oxygen PT 

suitable conditions, Forms plastic polythene, styrene 

ester, etc. 


; ric 
Ethene Polymers, Polyethene, Polythene, Most important polyme 


i i i tiles 
substances, used in fabrication, Pipe, where Coating, tex! 
Chlorinated polymers are used for flooring. 


Ethyl Alcohol. See ethanol. 


Ethyl Amine, C.H;NH,. A Colourless liquid amine, Used in the 
manufacture of some dyes. i 


Ethylene. See ethene. 


CH, ae 

Ethylene Oxide, CHo, [| “So -A colourless gas, used a 
CH,~ 
fumigant and insecticiq 


Ethyl Ethanoate, (C.H;0—o0.c¢ H;) 
for plastics and in 


Ethyl Lactate, CHo 


(0) A colourless li 
solvent for cellul 


Pa 
Ose nitrate and 
and as a lacquer Solvent, 


Ethyl Silicate, Silicon Ester, 
B.P. 168° 


e. 


~as. An ester used as asolvent 
Perfumery and flavouring, 

quid, B.P, 154°C, used as s 
acetate and for some resin 


Si (OCH). A thin mobile liquid, 
» Obtained by the Teaction of alcohol with silico. 

tetrachloride, Decomposed by water and used for water proofing, 

stonework etc, ; 


Ethyl Vinyl Ether, CH; CH, OCH=CH,. 
manufacture of anaesthetics, 


Ethyne, C2H,, Acetylene, 
Eu. Europium, 
Eucalyptus Oil, Oil distilled from the leaves of various species of 
Eucalyptus. Used mainly as an antiseptic 
for cold and influenza. 
Eudiometer, 


the volumetric analysis of gases. 
Europium, Eu. At. No. 6 »At. wt 


0. 63 : Least abundant: rare 
earth element which is used as a Neutron absorber in neutron 
technology, 


B.P. 35°C, Used in the 


See acetylene, 


Explosives 87 


Eutectic, A mechanical mixture of two substances which melts 
sharply and the temperature at which it melts is known as 


eutectic temperature. 

Eutectic Point. The point on the phase diagram ofa mixture of 
substances which represents the melting point and composition 
of an eutectic is known as an eutectic point. 


EVA Plastics. A copolymer (vinyl ethanoate). 

Evaporation.. All liquids and solids exhibit a vapour pressure ata 
temperature. Some molecules in the liquid have sufficient energy 
to escape into the gas phase resulting in the build up of 
vapour pressure over the liquid surface. If this process takes 
place in a closed container, an equilibrium is established bet- 
ween the molecules that leave the liquid surface to form vapours 
and the molecules which return to the liquid from vapour phase. 
No such equilibrium is established, if this process occurs in an 
open container. The liquid molecules are continuously removed 
from the liquid surface. This phenomena is known as 


evaporation. 
A trade name for hexobarbitone. 
tended X-ray absorption fine structure spectroscopy. 


Exchange Reaction. Areaction which occurs without a chemical 
change, e.g» Ha ,=2HD. Such exchange reactions are the 


basis for the separation of isotopes. 
Excitation. The process resulting in the exi 


molecule, etc. 
sy h an atom, molecul 
xcit Energy. The energy needed to pils ANE 
= pliers eee energy state to a higher energy sate x aleo 
$ en two energy levels of the system. 


defined as the difference betwe 
f an atom, molecule, etc., having an 


Excited State. A state O 
energy greater than that of the ground state. 
Exclusion Principle, Pauli’s. No A ARC in an atom can 
have all the quantum numbers identical. hy 
reaction in which heat is 


oe ‘cal 

Exothermic. Describing 4 chemical , 
evolved AH=—Ve) ego combustion- i 
Explosion combustion in homogeneous fuel- 


of rapid co! i 
osion. A Pee the ara passing through the mixture from the 
ain mA toi Generally, it takes place at constant pressure 


anayo s which when subjected t 
a : iquids OF gase: oa 
Explosives. solii e friction, sparks, etc., . undergo rapid 
local impuls A RIA the formation ofa huge quantity of heat 
decomposition jes of gases which may occupy many times the 
peat cae original explosive, 28+ trinitrotoluene. 


Evipan. 
EXAFS. Ex 


cited state of an atom, 


88 External Indicator 
% External Indicator. An indicator used | Outside the reaction con- 
tainer, e.g., potassium ferricyanide in Iron titrations. 
inction i haracteristic 
Extinction Coefficient (a). Ac 1 
which absorbs light and is the reciproc 
measured in centimeters, in which the 


radiation has been reduced to 1/10 of i 
be shown that 


quantity of a medium 
al of the layer thickness 
intensity of the incident 
ts original value. It may 


a=0'4343 K 
where K is the absorption co-efficient. 


Exiraction. The process involving the remova] of a soluble compo- 
nent from finely divided solids by means of a suitable solvent. 


Extra Nuclear Electrons. . See electronic configuration. 


F 


F Centre. An anionic site in a cry: 


Fa ce- centred Cubic Crystal, (fee). a crystal structure in which 
the unit cell has Particles 'e.g., atoms, ions or Molecules) at 
each corner and each face centre of a cube, 

Face-centred Lattice, A 


lattice which has an atom at the face- 

Centre of each unit cell. i 

FAD. Flavin-adenine d 
Fahl Ore, Cu, Sb,. 


Fahrenheit Scale. A 
as 32°C and the st 


between degree Celsius (C) 
equation : 


¥. Fluorine, 


stal occupied by an electron. 


inucleotide, 


Correlation 


iven by the 
G F—32 
[Steamer 


Fajan’s Method. A volumetric methog for the titration of Ci- with 
Ag* using fluorescein as an adsorption indicator (end point is 
the formation of ted Precipitate) 


Fajan’s Rule, A Tule describing the v 
covalent character in elect 


ariations in the degree of 
of polarization effects. Toni 


Tovalent (ionic) Compounds in terms 
¢ compounds are Teadily formed (1) 
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by an atom, which yields ions with al 
ow ch 
more, then Arye bya Jarse cations (Cs+ ET a 
ovalent lin 5 
fewer an Na), and (3) by small anions (Cl- more 
‘Farad (F). The SI unit for capacitance. A Farad i i 
developed when the plates of a capacitor AD nae 
coulomb and the applied potential difference is 1 volt. ve 
1F=1 coulomb volt. 


‘Faraday (F). A unit of electric charge equal to 9°648670x 108 


coulombs. 

Faraday Effect. The phenomena in which a plane polari i 
is rotated when passed through a solid oF liquid sans 
magnetic field. 


Faraday’s Laws of Electrolysis. The law states : 


he amount of chemical change occurring at an electrode 


qa) v l 
is strictly proportional to the quantity of electricity passed 


through the solution. 

(2) When different compounds are decomposed by the same 
quantity of electricity, the amounts of products obtained 
at different electrodes are proportional to their chemical 


equivalents. 
Esters of fatty acids with glycerol having general formula : 


Fats. 
CH,.00CR, 


| 
CH.OOCR: 


| 
CH,.00CRs 
where Ry, Re and Ra may be the same fatty acid residue. But, 
in general, fats are mixed glycerides, each fatty acid being 
different. They are the essential constituents of animals. 
4 ids. Monobasic acids containing carbon, hydr 
Baty Toned an alkyl radical attached to the AA Sip 
The saturated fatty acids are represented by general formula 
CnHanOp, (2-8: methanoic acid, palmitic acid, etc.), and the 
various ‘unsaturated acids are represented by general formulae 
CaHan-2, (2-8 acrylic acid), Coasts) (e.g., linoleic acid 
series) and CnHa»—0~ 2. (e.g., linolenic acid series). Occur in 
nature mainly as glycerides and as esters of alcohols. 


f.c.c. Face-centred cubic lattice. 


Fe. Iron. y 
A solution used to test reducing sugars and 


Fehling’s Solution- A 
aldehyde group). solution of 
the —CHO 8" uP a ssiuth tartarate and sodium hydroxide 


sulphate, sodium 
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Feld Scrubber. Bartlett-Harber washer. 


e 5 ee £ 

Feldspar. A group of aluminosilicates containing one or more o 
the followish bases : Potash, soda, lime, barium oxide. Used 
in the ceramic and enamelling industries. 

Femto, (f). 1 femtometer (fm)=10-5 meters (m). 

Fenton’s Reagent. An aqueous solution of Fe?* salt, (e.g., FeSO,) 
and H,O; used in oxidising polyhydric alcohols. 

Fermentation. A chemical reaction brought about by microsorBa, 
nisms (moulds, yeast or bacteria), e.g., the formation of ethy 
alcohol from sugars. 


Fermi. A unit of length equal to 10715 


Fermium, (Fm). A radioactive transurani 
series. Does not occur in nature. 

Ferrates, Oxyanions of iron, e.g, [FeO,]}?-, Sr.FeO, and 
Na,[Fe(OH),], etc. 


Ferredoxin, Non- 


metre. 


c element of actinide 


haem iron Containing proteins. 


Ferricyanides, Salts _ of hydroferric: 
ferricyanide K;Fe(CN,). Used i 
the laboratory as a t 


Ferrites. Compounds of ferric oxide with a basic oxide. Used in 
electronic industry, 


Ferritin. A soluble Protein responsible for absorption and storage 
of iron in the body. 

Ferrocyanides, Salts of the hydroferrocyanic acid H,[Fe(CN)6], e.g. 
potassium ferrocyanide (K,[Fe(CN)¢], H,0). . 


yanic acid, e.g., potassium 


n quantitative analysis and in 
est for ferrous iron. 


Ferromagnetism. Describing magnetic behaviour showing largs 
magnetic Susceptibility and the magnetic moment does no 
fall to zero when the applied magnetic field is removed. 

Ferromanganese. A type of pig iron containing 6% to 7% carbon 
and enough of Mn. Used for recarburization in steel manu- 
facture. 


Fertilizers. Substances of N, PorK 


Soil increase Production, 
ammonium nitrate, etc, 


Fibres. Materials used in textiles, e.g., wool, cotton (natural fibres), 
asbestos, giass Wool (inorganic fibres) and Synthetic fibres 
(polyester, nylon) f- 


» etc., which when added to 
eg., urea, ammonium sulphate, 


Fibringen, A Protein present in animals. 
Fibringon. A Protein present in silk fibre. 
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Fieser Solution. A solution used to remove O, from, e.g., Ne. AB. 
aqueous alkaline solution of sodium anthraquinone §-sulphonate 


Teduced with sodium diathionate. 


Fillers. A solid material such as slate fibre, glass fibre, mica, 
cotton wool, etc., which are used to improve the physical 
properties or reduce the cost of production of synthetic com- 


pounds, (e.g., rubber, plastics, etc.). 
Film. A material deposited in thin layer form. 


Filter. A device used for filtering process. 

Filter Aids. Material used to increase the rate of filtration, e.g., 
kieseguhr. 

Filter Press, A mechanical device used for filtration-under pressure. 


Filter Pump. A type of vacuum pump used in the laboratory for 
vacuum filtration, distillation and creation of low grade vaccum, 

Filtration, Describing a process used to remove suspended particles 
from a fuid (liquid) by passing the liquid through a porous 
material (the filter paper). 

Fine Structure. Closely spaced lines observed at high resolution in 

a spectral line or band. 


Fire Clay. A refractory clay 
bricks, crucible, etc., a 
Silicates. 


used for the manufacture of furnace 
nd contains chiefly aluminium 


Fire Exti e Materials used to extinguish or prevent propa- 
at et inne oig., Water NaHGOs sahitioa, COs) foamjtorm: 
ed from a carbonate and an acid, liquids such as CCI, and solids 
such as sodium bicarbonate and potassium bicarbonate. 


Fire Point. The temperature at W 
first burns freely when the ignition age 


Fire Retardant. A material used to resist burning. 
h the rate of the reac- 


First Order Reaction. The ihe concentration of one of the reacting 
o i for the completion of 


tion.is proportional t A { 
species. PE the e pendent of initial concentra- 
a i is T PTET 
tion Teen oe The first order rate equation is given by 
5 a 

po Be (GE) 
where k is first order rate plies concen 
of reactant (molar) and (@—* 
at time ‘r’. 


hich a substance, when ignited, 
nt is removed. 


ction in whic 


a is the initial concentration 
tration of reactant 
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i -Topsch Reaction. The catalytic hydrogenation of hydrogen 
PEE pare monoxide, Watergas, at 200°C to Produce hydro: 
carbons of high molecular weight. 


Fission Products. The products of the fission of heavy nuclei and 
generally very radioactive. 


Fittig Reaction. See Wurtz reaction. 


Fixation, Describing a Process used to remove unwanted ar 
halide from a Protographic material by fixing material (sodiu 


thiosulphate) after development. Important fixers are : thiocya’ 
nates, cyanides, thiourea, etc, 


Flame Emission Spectroscopy, Emission Spectroscopy in which the 
emitting atom is Present in a flame, ! 


Flame Front. The region between the 


zone of unburnt gases. Used in 
velocity of Bases, 


luminous zone and the a 
the measurement of burni 


Flame Retardants. Materials which when added to fabric, reduce 


tendency to flame and burn by slowing, e.g., borates, phosphates, 
bromine, Sb.03, etc, 


Flame Test. A Preliminary test applied in qualitative analysis to 
identify the elements Present ina sample. The colour of the 
flame indicates the Presence of an element in the sample, e.g. 

arium salts impart green colour to bunsen flame, 


ae Stack, A chimney at the top of which unwanted gases are 
urnt. 


Flash Back. Describing the flame Speed of the Combustion mixture 

in the burner, To maintain a Stationary flame, it is -necessary to 
balance the flame speed of the combustion mixture and the 
velocity of the mixture in the burner tube, 


Flash Distillation, Describe a Process of rapid removal of solvent. 
Used in distillation of sea water, 


technique for investigatng free radicals in gaser 
A powerful flash of light of very high energy is passed throug 
the glass or quartz tube containing reacti 


Flash Point. 
given off 
a catalyst. 


The lowest temperature at which enough vapour is 
by a flammable liquid to ignite in the presence O 


Fluorimetry A 
F 
Flavone C,;H,O;:. A group of yellow pigments, occurs naturally 


d leaves of primulas, can be A 
E E 


occur in the plant kingdo; 
ation with tannins. fare 


as dust on the flowers an 
ed from o-hydroxyacetophenon 
Flayones, A group of yellow pigments, © 
related to flavone and found in associ 
Flint. A compact mass of quartz. Used inthe manufacture of por- 


celain. 
Floccutation. Describing the process of destruction of colloidal 
sol. A term often used with coagulation and precipitation. 
Florisil. Magnesium silicates which are used in chromatography. 
Floatation. A pracess used for the concentration of ores (e.g., 
es). It invoives the formation ofa moderately stable 
ty of a suitable reagent 


sulphide or 

foam by addition of a small quant! a 

(e.g., pine oil) followed by aeration. The particles of ore collect 

in the liquid air_ interface of the bubbles and foam is continu- 
d from the top of the cell. 


ously remove 
Foatation Cells. A device used fo 
Fluidization. Describing a process inyol 
ofa solid particles in an upwar 

liquid. 

Fluon. A variety of polymers: 
Colourless flakes exhibiting a violet fluorescence. 
Js with green iridescence M.P. 


d crysta' A : À 
erFiuorescence in alkaline solutions, 


r the concentration of ores. 


ving the suspension of mass 
d-flowing stream of gas or 


Fluorene, CisHo. 
Fluorescein, CoH 120 el a 
°C. s tense Ti 
Used me Gyestull nnd as a detector for water leaakage. 
icator which is used in the titration: 


Fluor i . Anin : 
escence Indicator Rech J solutions. 


of deeply coloured F ae 
Fluori ition of small quantities O uoride com- 
ee Sates Be Arer supply to minimise WN 
children. ad 
Fluorides, The salts of hydrofluoric Bersi 
Fluori ‘An analytical tecbmigtr using the fluorescent pro- 
rimetry. AN ag to bê estimated. 


perties of the substanc 


94 


Fluorine, F 
. “74°, ‘he 
ine, F. At.No. 9, At. wt. 18 9984, B P. —188'14 C. T 

See greenish-yellow and most reactive gas of halogen eee 
Chief ore is fluorite (CaF,), Manufactured by the electrolysis o 
molten KF/HF electrolytes, using copper or steel apparatus; 
Elementary fluorine ezist as F,, Fluorine gas, HF and fluori Ea 
Its compounds are used in the preparation of iner 
aerosol propellants, toothpaste and for 


Fluorine Polymers. Polymers containing fluorine, 
polyhexafluoropro 


e.g., Teflon, 
pene, polyvinyl] fluoride, etc, 


Fluoroacetates. Derivatives of fluoroacetic acid, CH,FCOOH. 
Colourless, very stable and highly toxic substances. 

Fluoroapatite, Ca;(PO,).F. Naturally occurring phosphate rocks. 
Used in the Production of fertilizers, 


Fluoroborates, Salts of fluoroboric acid. 
Fluoroboric Acid, HBF Obta 


hs ined from BF;, B(OH), and water. 
Contain tetrahedral (BF,)~ ion which is weakly basic in nature. 
Fluorocarbons, A Class of organic 7 


compounds with general formula 
ste The C—F bon is quite stable and long 
0 5 formed. Show very similar freezing 
and boiling points to the corresponding hydrocarbons. Obtained 
inatic rocarbons with uorine. Fluorocarbon 
oils, grease an i der those conditions 
in which Ordinary material will be eitacked wh Chioroniorcicare 
bons are used as refrigerants, Aeros d propellants. 
1-Fluoro-2, 4-dinitrobenzene, Sanger’s Reagent, CHFN. A 
Teagent for the identification of the terminal amino group of 
Peptides, 
Flooroform, CF,H. 


ROE ai ONE of eroun. Bien t ere formula 

meee. A group of substances Containing (SiF,)2- and 

Fluorosulphuric Acid. HSO,F. 

Fluorspar, A naturally occurring form of CaF,. 
glasses and enamels, 

Fior, A substance 


used to prevent Oxidation ide on metal 
Surface) on Metal surface in soldering. fno oxide 


Used in certain 


Formalin : 95 


An additive substance used in smelting metals 
se 5 Spee to react with 
silicates and other impurities to fi i 

o p orm a low melting slag, e.g., 


Fluxional Molecule. Describing a molecule which arrange 
easily at room temperature that the normal concept of Bic PY 
is inadequate i.e., the relative position (of atoms of molecules) 
become indistinguishable. No structure exists for longer thar 
107? seconds. Example PF; (a trigonal bipyramid) exhibits o ily 
one type of fluorine 19°F by n.m.r. spectrocopy. w 


Fly Ash, Na,CO3. Sodium carbonate. 


Fm. Fermium. 


FMN. Flavin mononuckotide. 


Foams. . A coarse dispersion of a gas ina liquid. Most materials 
capable of lowering surface tension considerably (e.g. soaps) 
lead to foaming. Foaming is developed by agitation of liquids 
and gases in the presence of stabilizing agents. Foams are used 
in rubber preparation and in fire fighting. 


Folic Acid, Vitamin Be. 
COOH 


HN N N ; ne 


YY. cH,-NH-€_>—C—NH—CH—coox 


OH 

Describing several closely related compounds with vitamin 
activity. Folic acid and its derivatives are widely spread in 
nature, Green leaves are very tich in this vitamin. Used in the 
treatment of sprue and some other types of anaemia, and requi- 
red for the growth of some bacteria. 

Food Additives. Substances added to foodstuffs to preserve and 
improve favour, e.g., calcium phosphate (caking agent), colour- 
ing agents, nutrients, preservatives, etc. 

Formaldehyde, HCHO. A colourless gas with a characteristic and 
pungent odour. The commercial solution formalin’ Contains 
40% formaldehyde. It acts as a powerful germicide (in solution 
and vapour form) and hardens tissues. Used for the tanning 
of leather, preservation of skins, as an antiseptic, for the manu- 
facture of synthesis of resins, plastics and various dyes. 


Formalin. See methanol. 


96 Formic Acid, Methanoic Acié 
i i less fuming 
i i thanoic Acid, HCOOH. A colour z 
Formic A e miscible with water and alcohol. prcon Le 
eNA urine. Used as a food Preservative, solven 
a reducing agent, 


M “tet l groups in 
Titration. A method for estimating carboxy a 
p acids and free carboxyl group in Proteins (Sovens 
method). 


i i i mbols 

la. A representation of a chemical compound using sy A: 
mee sona bed subscript number to show number of O 

present in the compound, e.g., sodium dichromate (Na,Cr,07)- 

Formyl. The C(OH) group. 


Formylation. The Process of introducing a formyl group in organic 
compounds, 


Fr. Francium 


Fraction, Describing a mixt 


ure of liquids with similar boiling: 
points collected by fractional distillation, 


Fractional Crystallization, A process of Crystallization (or popes. 
tion) of the components of a mixture in a Solution. Used for 
purification of Substances, 

Fractional Distillation. A Drocess of se 
Series of fractions of diffe 


parating a mixture in to &- 
: Tent boiling 
ties) by using distillation, 


Points (different volatili- 


Fractionating Column. Rectifying columns used in fractional distilla- 
tion. 


Fraucium, Fr. 4 Tadioactive element of alkali-metal group occurring 
in uranium ore in a small quantity, Electronic configuration 75» 
M.P. 27°C and forms Single series of Fr* salts, 


The time needed 


for an eie tronis 
Very much less than the Period o 
f the Constituent nuclei of the 


Molecule. Used ins 
ra molecules, 


obtaining sulphur. 

Free Energy, A Measure of the ability of as 
ful work. A thermodynamic state functio; 
change (AG) in 4 system is given by the 


ystem 


to perform use- 
n (G). 


The free energy 


equation : 
AG=AH-TAS 
where AH is the enthalpy change, A S is the chan 
and T is the thermodynami 


ge in entropy 
r ic temperature, AG=0, at equilib- 
tium state. Free energy change is Expressed in kilojoules per 
mole for chemical Teactions. : 
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Free Radical. Molecules or ions with unpaired electron 
formed by breaking a covalent end ee CH,CloCH, Per 
They are highly reactive. The most stable free radicals are 
NO, NO, and molecular oxygen, Os. They can be stabilised and 
isolated under special conditions. 


Freezing: Describing the process of converting a liquid into a 
solid. 

A mixture of substances used to produce low 
a mixture of sal (NaCl), ice and water can 
produces a temperature of —21°C. Other freezing mixtures are 
NH,Cl/ice (—15°C), alcohol/solid CO, (—72°C), ete. 


Freezing Point. The temperature at which a liquid is in equili- 
brium with its solid phase at a standard pressure. It is equal to 
the melting point of the solid. 

Freezing Point Depression. The depression produced by dissol- 
ving one mole of the solute in one litre of solvent is called the 
molecular depression Or cryoscopic constant. 

Freons. A trade name for a group of halogenated hydrocarbons con- 
taining fluorine and chlorine. They are easily liquefied gases and 
are used in refrigeration and air-conditioning. The important 


freons are : 


12, dichlorodifluorom 
fluoromethane CHCl, 


Freezing Mixture. 
temperatures, e.g., 


ethane CHCI,F(B.P. — 33°C) 21, dichloro- 
F(B.P. 9°C). 


The number of wavelengths passing a fixed observer 
r second. Frequency is reciprocal of wave num- 


rtional to energy. 
m. Anempirical relation given by the equation 


Frequency, v-- 
(or point) pe 
ber and propo 


Freundlich Isother 


a =kc™’n 

m 
where x is the amount of the substance adsorbed, m is the 
weight of adsorbent, ¢ IS the concentration or pressure and k and 
n are constants. ” is usually 0°2 to 0'1. 

Friedel-Crafts Reaction. A method employed for the substitution 


acyl group on to a benz-ne ring (using an elect- 
a A aD Fhe acyiating Or alkylating reagent may be 
an acid chloride (RCOCI) or alkyl halide (RX), alcohol (ROH), 


etc : 
4+ RCOCI> RCOC.Hs 


4 CHgI->CsHsCHs + HI 
arbon is refluxed with alkylating or acyla- 
sence of anhydrons, aluminium chloridg 


CHa 
CsHs 


The aromatic hydroc: 
ting agent in the pre: 


th Flotation 
98 Fro 


i i he chlorine 
talyst which accepts a lone pair of electrons on t 
E A the chloroalkane to produce positive charge on he 
carbon followed by electrophillic substitution. The reaction 
useful for the synthesis of hydrocarbons and ketones. 


Froth Flotation. A process for the Purification of ores. 
Fructose, C.H.0,. A Sugar present in fruit juices, honey and cane 
Sugar. Exists as a ketohexose in a pyranose form when free. 


i - 104°C. 
B-Fructose , C.H,,0,. Crystallizes as large needles, M.P, 102 10 
Occurs in fruit juice (with glucose), Soluble in water, twice as 


sweet as glucose and exists in nature as furanose form, but 
crystallizes in the Pyranose form. 3 


A i 
R roK HOCH, 0 OH 
En oo Hie Ho 
H CHOH 
OH H 


Pyranose form Furanose form 
L-Fucose, C.H1.0,. Microscopic Crystals, M.P. 
infthe blood 


‘ 145°C. Present 
group Polysaccharides and in Seaweed, 
H 3 
H OH 
Hho Y 
HO OH 
OH - 


cell, similar to galvanic cell į i l is 
converted directly into electricit Thi sed ma nich fue 
vert +, The fue 
or liquid, e.g., h drogen, h 7 i lised a 
2 Oxygen or air. Fue and oxidants 
are supplied to the Tespective i “a 
Porous and activa e $ pees Tae Ao 
tens of amperes (electromotive force is about 0.9y and efficiency 
) atteries of fuel cells are used in aircrafts, 
Fuel Oils. A group of Petroley r 
duction of heat or Power ee nates 
Fuels. Materials used he 
oils, synthetic gases, Tocket fi 


Fuller’s Earth. A natura 
Catalyst, e.g., in 


) (oils) used for the pro- 
» €g., engine fuels ana burner fuels.” 
Production of heat ener Z. fuel 
uels, nuclear fuels, etc, rg 

l cla used i i 
decoloursie e 1 ane adsorbent and industrial 


Furfural Alcohol 
99 


Fulvenes. Hydrocarbons represented by general structure given 


below 
i H 
pee ie R 
3 \5 / 
>=c66 
| |1 Ng 
H H 


where R and R’ are usually. hydrogen alk FF 
, alkyl or aryl-gro 
Fumarase. An enzyme used in the tormati PETRA 
Dare zy. i rmation of citric acid [via (—)- 
Fumaric Acid, C,H,0,, Trans-butenedioic Acid. 
HOOC.CH 


ll 
HC.COOH 
Colourless needles, M.P. 300—302°C. Forms malei i 
and (+)-malic acid. Used as a food acid. gejennydride 
Functional Group. A group of atoms in an organic com ; 
is responsible for the characteristic properties of the an 
e.g., alcohol (—OH), aldehyde (— CHO), ketonic (>C=0), 
aldehydic (>C=O), amino (—NH,), nitro (—NOp), ete. x 
Fundamental Unit. The units of length mass and time, e.g. 
d in SI units. Sie Saarto 


kilogram and the secon 
revent fungal attack, e.g., in agricul- 


Materials used to p 
d, etc. Example : Cu, Sn, S, dithiocarbonate, etc. 


C,H,0. A colourless liquid, B.P. 32°C. 


Fungicide. 
ture, woo 


Foran, Furfuran, 


nce of mineral acids. 


Forms resins in the prese 
isting in « and ĝ forms. 


A form of sugars exi 
(0) 


Or C—C 


Furanose. 


Furfural, Furforaldebyde, 
al 
Na CHO 
(0) 


ns an exposure to light. B.P. 162°C 


id, darke: $ 
i : d fuel oils. Used as'a solvent for 


A colourless liqu 
Occurs in essent 
decolourizing Tesins 
Furfural Alcohol, C;H.Os 
d in the 


in nature, used ! 


100 Furoic Acid, Pyromucic Acid 


Furoic Acid, Pyromucic Acid, C5H,0,, 
ott 
\7 COOH 
o e 
Colourless crystalline solid, M.P. 125—132°C, B.P, 230 —232°C, 
Fuse Oil. A mixture of fatty acids, alcohol a 


Fused Ring. See Ting. 
Fusidic Acid, Cs, HyeOg. An antibiotic. 
Fusion. Melting, 


G 


Ga. Gallium. 


on of a halogen 
rod pco mPound by treat- 
to prepare pure p-amines, 7 hydrolysis.” Used 
Gadolinium, Ga, M.P. 1313°¢, 
of the lanthanide Series of Periodic table 
alloys and electronic industry, 
Galactans, Polysaccharides (eg., i i 
Produce galactose on hydrolysis, a9 dae Occur in wood and 


A ductile malleable silvery element 
U D 


: sed in ferrites, in 


Gallic Acid, 3,4,5-trihydrox benzoj id, C 
with one Molecule of z nas aoe Occurs in ood 
Hee Zall-nuts, tea and in tannins, Obtained from tanning by 
ydrolysıs— Used in the manufacture of ink. o. liol 
sed in dyestuffs, aoee 
ep D0 Ao Si, At. wt. 69:72, M.P. 29°8°C B.P 2403°C 
207. ITs in l minerals, tt silve 5 
TIE e Elment arlonging to ase if ae oe 

table, emi-conductor Gall ni í 

ang alloys and the high texsperature thermomenn’ Sacy a 


Colourless crystals 


Gas Constant 101 


Galvanic Cell. See cell. 
ss for coating steel with Zn for protection by 


Galvanizing. A proce 
dipping into molten Zn or by electro-deposition (cold galvanizing). 
A form of electromagnetic radiation emitted by 
nuclei of atoms. The Y-rays constituting the radiation are of 
very short wavelength and very hard X-rays. ‘y-rays have high 
penetrating power. The energy of a y-photon is given by the 


equation 


Gamma Radiation. 


W=hyv 
where h is Planck constant and v is the frequency of radiation. 
Gamma Rays. See Y-radiation. 

Gammexane. See BHC. 

Gangue. The clay and other silicates occurring in an ore. 

Garnets. A grcup of silicates, Ma” M:”” (SiO3) (M”=Ca, Mg, Fe ; 
M”’=Al, Cr, Fe), having discrete SiO,4~ groups. Used as gun- 


stones and an abrasive. 

Gas. The most diffused state of matter in which forces of attraction 
between the molecules of the substance are very small (e.g., 
van der Waals’ forces). The molecules move freely and continu- 
ally collide with each other and with the walls of the container, 
The pressure of the gas is dueto the collision -of the molecules 
with the walls of the container. 
An ideal gas follows the gas laws e.g., Boyles’ law, Charles’ law, 
Ao Ee law etc. All real gases deviate from the ideal be- 
haviour. ; 

Gas Analysis. A process used to analyse a mixture of gases e.g., by 
Aberin eae constituent by a reagent (e.g., CO, in KOH), 
adsorbing the gas on a substance (2.8.5 Hy adsorbed by Pd), 
vapour phase chromatography, titration as in volumetric anas 
lysis (e.g H:S and NHs), etc. 

Gas Calorimeter. A? apparatus to measure the calorific value of a 
fuel gas. i Lethe dea A 

hy. A technique employed tor the separation 

Cas Cho et iene e.g., gas chromatography employes a 

1 AA with either a solid stationary phase (gas-solid 
ie aly Pain or GSC) or a solid coated with a non-volatile 
liquid (gas liquid chromategraphy or ae or 

4 ¡versal gas constant derived trom general 

Gas Constant, R- VÊRT. R has the following values : 

1. 0'082 litre- er mole. 


gas equation P 
atmos per degree P 
2. 831432x 107 ergs Per degree per mole. 
"3. g:31432 joules per degree per mole. 
4. 1'987 cal. per degree per mole. 


Gashydrates 
102 
i ‘gases and 
hydrates. Clathrates formed by water with some ga 
ree molecules e.g., Cl, i aS fe ai Re ee 
i i ss by whic a solid o l aa 
Soa en a N fuel (lower See ae 
to hydrogen ratio e.g., produc ion ddio: 
atone natuyal gas (SNG) trom Petroleum and the pr 
tion of producer gas or water gas, 
t = CO+H 
C+H.O CC : 


——_ 


Gas Laws. The laws Which describe the behaviour of gases e.g., 
Boyles’ law, Charles’ law, Seneral gas eS 
i elroleum fraction interme late 
ones light are oil. Used as a diesel fue] fee 
Gasoline. A mixture of hydrocarbon fractions used asa fuel fs d 
motor and aviation, Aviation gasoline may contain bra 
clain alkanes, . 
Gastrin. A hormone of gastro-intestina] tract. 


Gattermann’s Reaction, 4 Method for introducing chlorine, bro- 
Mine or CN into the aromatic nucleus, A 
Gattermann’s Synthesis, A method for the Synthesis of aaa 
hydroxyaldehvdes eg., a is used to Carry out the conde 
Sation of Phenol with @ mixture of 8aseous hydrochloric acid. 
e 
y Hal 
PCH OH)CHO+N H,Cl 
P-Hydroxybenzaldehyde 
Gauss, G. The unit of Magnetic flux density in the C.G.S. system 
and is equal to 1074 tesla, 
Gases combine in Volumes that 
nd to the Products if 
The law ho ds for ig as 


Combines With 1 volu 
Oxide. 
Gel. Hydrophilic Colloids that a 


Te usually Stable 

ulate Partially Under certai 

ing the temper, 
J 


etween kerosene 


are in simple 
itis also gaseous. 
ES e.g., L volume of nitrogen 
me of oxygen to form 2 volumes of nitric 


but may be made 
in conditions, Such. as lower- 
uc 


S a pseudo-solid or easily 
ass of intertwining filaments which may 
wh the dispersi n medium, Two important 
Classes of gels are 
1. elastic gel eg., gelatin, 
2. rigid gel 


» €g. silica gel. 
Gelatin Hardness, 


‘Substances add 
Gelatin, A protei 


in occurring in 
form of anhydride, Collagen 


ed to harden gelatine, 
bones ang in fibrous tissues in the 
» Which op boiling With dilute acids 
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forms gelatin. Gelatin swells in cold water, but isi 

. . . . 2 I 

in it. Used in cooking and photography. $ insoluble 

Gel Filtration. A technique used to separate molecules accordin 
to size. Itis mainly employed in biochemistry. Used to ae 
mine the molecular weight of proteins and in the purification of 


proteins. 
Gelignite. A variety of dynamite. 
Gem Position. Describing the position in a molecule on th ; 
atom e.g., 1, l-dichloroethane is a gem dihalide (CH,CHCI,). 
Gemstones. Materials used in jewellery; e.g., «-alumina (corundum) 


forms ruby. 
Geometrical Isomerism. See Isomerism. 


Geon. See Freons. 
Germanates. Oxy compounds of germanium e.g., SrGeO, and 


Mg,GeOg. 
Germanes, Germanium Hydrides. 
GeHy,, GegHe, etc. 
Gernianium, Ge. M.P. 937°4°C At. No. 32, At. wt. 72°59, D 5:35. 
A hard brittle grey metalloid, occurs 1n Zn ores (in ZnS) anda 
member of group ÍV of periodic table. Also found in argyro- 
dik (4Ag.S.GeS,). Used as an alloying agent, catalyst, phos- 


phorus etc. ‘ 
Germanium Oxide, GeO»: Obtained by heating Ge in oxygen. 
Occurs in two varietes ; one of which is soluble in water and 
the other is insoluble in water. 
Getter, A substance used to remove impurities e.g., Li is used to 
remove O, S, etc., from Cu and Cu-alloys. 
g-factor. The proportionality factor used in the co-relation of 
magnetic moment (p) and the number of unpaired electrons (s) 


u=gv s+!) 
g=203 fora free electron. 
Gibb’s Equation. An equation used for single non-ionic solute in 


dilute solution 


A very pure source of Ge e.g., 


c dy 
T=" RT de 
: i f the solution, I is the 
whe is the surface tension o , he amount 
of Se adsorbed at unit area of the surface, R is the gas 
tration per unit volume. 


constant and c is the concen 


Gibbs Free Energy. $° 


Gibbs-Helmholtz Equati 
-a constant pressure 
- AG=AH— TAS 


e free energy- i 
on. For a chemical reaction taking place at 


Gibbsite 
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where AG is the Gibbs free ener: 
change and AS is the entropy 
place at constant volume 


dÀ ) É 
AA=AE+T Ca y ~AE+TAS 
where AA is the change in 
the change in internal energy. 
Used to calculate heats of reaction, 


Gibbsite, -Al (OH). A variety of aluminium hydrate (monoclinic) 
and is calcined prior to use. 


gy change, AH is the enthalpy 
change. Fora reaction taking 


Helmholtz free energy and AE is 


Gilsonite. A natural high melting point bitumen (M.P. 170°C). 
Has a high di-electric strength and very low water absorption. 
Ginger. A carminative which is used with Purgatives to prevent 

griping. It is warming and Stimulating the Stomach and is 
added to medicines as a flavour. 


Girard’s Reagent. A Teagent used to Separate aldehydes or ketones 
from other neutral compounds. They are Quaternary ammonium 
salts of the type Me,NCH.CO NHNH,*X- which form water 
soluble salts with car 


Glass. A hard trans 


The important variet 
Soda glass (calcium silicates), borosilicate glass 
oxide in the glass), flint glass (K.O or BaO 
of glass) and potash glass. 

Glass Electrode. A thin-walled glass bulb imm 
containing H+ 4 i i i 


ies of glass are: 


(containing boron 
as the constituent 


serves asa suitable conductor between the 
walls of the bulb. 


Glass Fibres, Glass filaments added to resins to give them strength. 
Glaubers’ Salt, See sodium sulphate. 


GLC. Gas liquid chromatography. 
Globin. A protein whi 


Globulins. A widel distributed class Of proteins 
and other animal ti 


Glove Box. An apparatus used to mani mal 
Box. f ulate- moi r 
sensitive materials. p Shire Ot, Oy 


Glucans, Polymers of glucopyranose, 


-Glue 
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Gluconic Acid Dextronoic Acid C,H,:0 
id, ) , . Col 
M.P 165°C, soluble in water and alcohol. pe ae 


used in medicines. 
Glucose, CsHi206, Dextrose An hexose wi 
is a . widely present i 
d in the sugar of blood. Obtained fam haloes, 


fruit juices an 
starch, sucrose and other polysaccharides by acid or enzyme 


hydrolysis. It exists in a number of forms. 


1. Aldehyde (only in solution) 
H O H 

fale w) 

Oo--C— ean rt 

du OHH OH 

2. a- and p-Glucopyranose (containing carbon atom te 


HOH,C— 


asymetric). 
CH,0H 
H OH 
OH H 
HO OH 
H . OH 
3. a- and p.glucofuranose (unstable and known only in 
solution 
qram 
HO- CH 
0 OSes 
1 
H OH H/ H 
H OH 


Simple glucose is a—glucopyranose monohydrate, M.P. 
0-85°C and {Jp +1134 Cc. 
Glucosides (G! cosides)- A sugat derivative e.g., eleya 
ato H,). They are isomeric as they Eee 
asymetric C atom. 
Gi +. Acid, CeH1007- n oxidant product of glucose, 
jucuronic a oe nt constituent of haemicellulose sed ia 


165°C. An import 
gums. A d 
Glue. idal mixture of proteins, made up from amino-aci 

Le Oien of). 3 JS prepared from waste skin, Sines 
tendons, etc. ‘Fish glue’ is prepared from fish Teruse. Í 


ic Acid 
106 Glutamic 
Glutamic Acid, CsH,NO, 
CH (NH,) COOH 
| 


CH, 
Goa 
A naturally occurring substance and is dextro-rotatory, 
[«]o?>+-11°0°, Present in large amounts in protein hydrolysis 
products. 

Glutaric Acid, Pentanedioj 


«> 2-Aminoglutaric acid, 


c Acid, C;H,0,. M.P. 97-98°C, 

Glutathione, Elutamyleysteinylgtycine, GSH, C,oH,7N,0,S. M.P. 
190—192°C. A tripeptide and a Constituent of all cells, It acts 
as an Oxygen carrier, 

Gluten. A mixture of gliadin and glutelin proteins obtained from 

wheat. 


Glyceraldehyde, C;H,O,, ORC, CH (OH). CH.OH. A colourless 
optically active syrup. 


Glyceric Acid, 2, 3-dihydroxypropionic Acid, C3H,O,. An optically 
active substance obtained fro 


™ glycerine, 

Glycerides. Esters formed by alcohols and Carboxylic acids. 
Classified mono, di- an tri-glycerides depending on the 
Number of acid radicals Combine With the three hydroxyl 
groups, 

Glycerol, Glycerine, 1, 2 3-tribydroxypropane, C;H30,, CH,OH. 
CH(OH).CHLOH. colourless, Odourless * vise i 
with a Sweet taste, M.P. 20° 


» viscous liquid 
UR 182°C/20 mm. Occurs 
n dus ectable fats a ils. Commercially 
D ¥-Product in soap industry, Forms nitrogiycerine 
with HNO,, acrolein Mir 250, or KHSO,. Used as E 
asa moistening agent for toba o, in t lo- 
Sives and cellulose films, etei £ Ae manufacture ae 
Glycerol Phosphoric Acid, 3-phosphopt ceric i 
prepare medicinal salts such as calciu ie Brae 
acid and Lecithins, 


Glycin, See amino 


Glycine, Glycocon HN.CH,.COOH M.P. 260°C i 
i, i - M.P. <. A hydrolysis 

Sweet aot amin ds and is the Simplest amino acid. It has 
Glycogen, (CoH,0O,)- (animal Starch), A carboh f 
b - ydrate store o 

animals and ; ade up of many glucose units linked together. 
gene about 4 mil 1s readily hydrolysed in the 


slucosidases), It is stored mainly 
OF animals, 


+ Used to 
lyce Tophosphoric 
Phenols. 
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Glycollic Acid, Hydroxyacetic Acid, CH,OH.COOH. Colourless 
crystals, M.P. 80°C. Occurs in the juice of sugar cane and- 
beets. Obtained by electrolytic reduction of oxalic acid. Used 
in textile and leather industry as a cleaning agent. 

Glycols, Dihydric Alcohols. Organic compounds derived from 
aliphatic hydrocarbons by replacing two H atoms by hydroxyl 
(—OH) groups, e.g., ethylene glycol (CH,OH.CH,OH). All are 
colourless liquids, miscible with water and alcohol. Obtained by 
oxidation of olefins by potassium permanganate. 

Glycolysis. A process in which the metabolic breakdown of carbo- 
hydrates in living organism, takes place. 

Glycosidases. An enzyme. 

Glycosides. See glucosides. 

Glyoxal, Biformyl, Ethane dial, CH(O).CHO. M.P. 15°C, B.P. 51°C, 
IE aren A yellow solids obtained by the oxidation of 
acetaldehyde or ethylene by selenium oxide. oe 

Glyoxylases. An enzyme used in the preparation of lactic acid. 


Glyoxyli A 0).COOH. M.P. 98°C. A thick syrup, widely 
Tee ead animal tissues. Condenses. with urea to form 


allantoin. 


Glyptals. Resins. o 
Gold, Au. At. No. 79, At. wt. 1969665, M.P. 106t4'C, D 19:3. 
A nian. metal that occurs native, unreactive, very ductile 
and malleable. A good conductor of heat and electricity. Forms 
colloidal solution e.g., by reducing gold chlorine solution with 
hydrazine. It dissolves in aqua regia and halogen solutions. 
Attacked by fluorine. Used in jewellery, as an Lr. reflector, 
as a radiation source, etc. ; s 3 3 
= lving gold in 
A mpound obtained by dissolving g 
Gold Ghlorie, AA o eA a ane uate DIO 
graphy. ; ; 
Gold Gin A radiation source having encapsulated *°Au in Pt. 
Gold N ; A term used in colloidal sol. Gold number of a pro- 
‘ umber. dis. the number of milligrams of the ary colloid 
ceine colloi a in 19 ml. of a standard ie goid sol 
which when prog ‘ust prevent its change of colour from red to 
(0:0055% Au) will) of 1 ofa 10% NaCl solution. Smaller 
ping pp te Sear f stance, more efficient it is for protection 
e gold numbe 
Saleen poe A process for extracting some metals from 
i Ee 4 i 
their oxides by reduction wit Sit for coinage or ornaments A 
Gold, Standard. Pure gold iS ee goid is 24 carat and forms five 
is alloyed with ci ee 12 and 9. Purity is expressed in parts 
standard alloys, 24"? >? 
per thousand of carats. 


Gold Sulphide 
-108 
‘Gold Sulphide, Au,S (grey) and AupS; (black). 


i ing the 
adotropic Hormones. Several peptide hormones effecting 
Sie of gonads (sex hormones), 


A ba ance i i epti- 
G y Balance lan used to determine magnetic susc 
ou . 
bility. 


’s Law of Diffusion. 
Sia proportional to the 
Ta ds 
Pu da 


: . . . . in 
where r, and ra are the rates of diffusion, Principal is used 
the Separation of isotopes, 


The rates of diffusion of gases are 
Square root of their densities, i.e. 


‘Gram Equivalent. 
in grams e.g. 
gram. 


Gramicidine. 


~ A process of siz 
Producing granules. Dry t 
materials, which are crushed into the required size. In we 
granulation, the paste formed with a liquid 

Tequired size 


is dried and cut into 
Grape Sugar. 


toms are arranged in 
tWeen the layer is 3°40A 
nce within the Sheet js 1°42 Ac, 

i ; Tefractory, as 
tors, in penci i 


a moderator and reflector in 
“Graphite Carbon, 
Steel, 


» Paints, ete 


‘Gravimetric Analysis, of quantitative analysis invol ing 
Precipitation, drying and the final Weighing of a stable derivative. 
l mentary particle Which exists in wave form in 

4 gravitational field, 


Gypsum, Selenite i 
09 


Greases. Solids or semi-fluids obtained by i ixi 
ee i LUE interm : 
ening agent ina liquid lubricant. Rai eee Buck 
Greazes may contain soaps of Na, Ca, Al, etc. No eS 
contain organo-clays (Berton grease) or some dyestuffs cena 
Grignard Reagent. Compounds of the t; i 
i : ype R-Mg- i 
action of alkyl and aryl halides with Mg in RA A opened by the- 
ether. They are highly reactive and react with ; ce of dry 
(a) alkyl and aryl halides to form hydrocarbons. 
(b) metal halides to form organometallics. 
aldehydes and ketones to produce secondary and tertiary 


(c) 
alcohols. 
(d) amides and nitriles to give ketones. 
(e) water and dilute acids to form hydrocarbons. 
Grinding. A process of crushing- 
Grotti . The law states that th À 
us Draper Law stance can eera naoa o 


(photons) by a substanc 
All the absorbed light is not used for a chemical change. 
Ground State. The lowest energy state of an atom, molecule or 


ion. 
Group. A group in the periodic table is a series of chemically 
similar elements that have similar electronic configuration e.g, 
the general electronic configuration of I group elements is Ro 
presented by outer s* configeration. 
Guaicol, C,H,Op, MP; 32°C. A component of guaiacum resin, 
Used in the preparation of vanillin and denatured alcohol. 
Guaios, C,;H..0. M.P. 93°C. An alcohol. 
Guanase, An enzyme. 
Gum Arabic. Obtained from acacia trees and is used in 
f plasters, in food industry, etc. 
Guns. A vu „ined from plants e.g-, gum acacia: m 
S. „um obtained from pi? if acia; gum traga-- 
canth. “Soluble in water and insoluble in organic solvents, E 
A term used in petroleum industry fora ‘dark coloured polymer’, 


Gun Cotton. See cellulose nitrate. 
Gun Metal See bronze. ie 
d explosive containing sulphur, charcoal 


Gun Powder, A powdere 
and potassium nitrate. f ; 
Gutta-percha. A naturally occurring polymer which is used as g 
R E A E supe 
Ypsum, Selenite, ca£O% 2H, ES used in the manufac- 
ture of plaster of pals» AS Sea tet ity 


| Gum Acacia, 
the manufacture © 


H 


bh. See hapto. 

H. Hydrogen. 

Ha. Hahnium. 

Haber Process, An industrial Process for th, 
ammonia from N, an 


€ manufacture of 
2 and H, in in the presence ofa Catalyst at low 
temperature (450°C) and high pressure 250 a 


tmospheres, 
N.+3H,=2NH, 


Haem, Cs4Ha,0,N, Fe, The 
globin molecule Containing iron i 
the action of NaHSo. 


Haematin, Cy4H3,0,N,Fe, M.P. 200°C 
Obtained from haemin, 
the ferric form. 


Haematite, Fe,0,. 


i and chief ore of iron, It is isomorphic 
with Corundum and has blood Ted c i 


Olour in massive formation. 

Haemin, CadHa:CIFeN,O,. It contains iron in 

alkaline Solution the chloride is replaced b 
uce haematin, 


CH=CH, CH, 


non-protein Portion of the haemo- 
i n the ferrous, State, obtained by 
3 ON haematin, 


- A blue bla 


ck crystalline solid 
It resembles haem an 


d contains iron in 
A mineral 


ferric state and in 
Y hydroxide to pro- 


HC H=CH3 

HaC eR 
a ri 
CH2CO,H CH2CO_H 


Haemoglobin. The Pigment of the red 
sible for the transport of the o 
It is a con jugate protein com 
pound of haem, combined 


blood cells which is respon- 
xygen from the lungs to the tissues. 
Posed of e iron-Porphyrin com- 
with the basic Protein globin. It 
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combines with oxygen in the lungs. It also combines with CO, 
forming catboxyhaemoglobin. It also regulates the acidity (pH) 
of the blood, acts as a respiratory catalyst and a CO, carrier, 

Haeniolysis. A phenomenon involving the bursting of blood corpus. 
cles. It may be caused by lowering the osmotic pressure of the 
Solution surrounding the corpuscles, by ‘repeatedly freezing and 
thawing-of blood and by heating to 60°C. 

Hafnium, Hf. At. No. 72, At. wt. 178°6, M.P. 2220°C, D 133. A 
transition metal found associated with zirconium ores and be- 
longs to IV group. The electronic configuration is 6s25d1, It is 
a strong neutron absorber and is used in nuclear reactors. It 


forms alloys with W and Ta. : 
Hair Hygrometer. An-appératus for the determination of humidity, 


Hahnium, Ha. A post actinide element and has 105th position in 


Periodic table. ; 

Halazone, C,H;Cle- M.P. 213°C. A white powder -used for the 
Sterilization of drinking water. 

Half Cell, A single electrode in contact with a solution of ions. 
A E developed between the electrode and soluiion. 
The electromotive force of a half cell is measured by coupling 
it with another half cell e.g., hydrogen electrode or glass 
electrode. 

Half-]j Jue Period (tv). The time taken for the concen- 
toners RES to fall to its half value. Fora radioactive 
element, it is the time taken for the half the nuclei to decay and 


: 1 p 
is equal to 0°69X > where À is the decay constant. 


Half Reaction. Describes the stoichiometry of the reaction of one 
of the reactants involved ¢-8- 

icy 077 14H ++ 6e->2Cr**+7H,0. 

i 2 . . 

Hal ial, E1/,. A characteristic of a substance under 
eer E ei by the midpoint of the polaro» 
graphic wave of an electrochemical reversible reaction. 

alide. A general name for fluorides chlorides, bromides and 
iodides. i 
H ide). A group of organic compounds in 
tee We bald) on atoms of analkane have been 
Teplaced by halogen atoms ¢.5+» pee PEE 
i for halogen derivatives of ammonia 
pe AE S, difuoroamine (F:NH), etc. All the 
aloamines are explosive. 
ivati thane represented b 
al i derivatives | of me y 
me PE a where X is a halogen atom (F, Cl, Br, 1) 
e.g., CHFs, CHCl, CHBrs and CHI. 


Haloform Reaction 
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i i ition 
Reaciion. A reaction used for the chemical Tecogni 
bape nae carbinol and methyl carbonyl structures which forms 
CHCI, with NaOCl, etc. 


Test. A test for detecting any of the halo forms or 

e The test is carried out by adding 10% NaOH 

and pyridine to haloform resulting in the formation of pink to 
bright red colour. 

Halogenation. A process of introducing halogen atoms in to mole- 
cules by addition or substitution €g., formation of chloro- 
methane (CH3Cl) from methane (CH,) and chlorine (Cl.) or the 
formation of chlorobenzene (CHCl) from benzene (CHo) and 
chlorine (Cl,) in the Presence of aluminium chloride catalyst. 


Halogen. A group of elements fluorine, chlorine, bromine, iodine 
and astatine of Grou VIL 


B.P. 45-51°C. A nomia- 
a general anaesthetic mixed 


Hammer Mill, A type of mill which operates by impact. 

Hammick and Illingworth’s Rule. A rule governing the course of 
aromatic substitution. Jf CcHSX, represents a monosubstituted 
benzene derivative where X is attached directly to the nucleus and 
Y is an atom OF group attached to X, then if: 
(a) Yisin a higher group in the Periodic table than X, or 
(b) y isin the same group as X but of lower atomic weight, 

XY is meta directing, But if 

(c) Y ising lower £roup than X, or 

(d) X and Y are atoms of the same element, or 

(e) XY is justa single atom, XY is ortho and para directing. 
Hydrogen should be Considered as a me i Š 

TOREN sho mbsr of I group: in such 
a case. as-CHO the hydro, eD must i he 
remaining clement considered n pao ca iaid nae 

Hantzsch Synthesis, A reaction used fo 
derivatives (also PYirole) by the cond 
with ammonia and aldehyde, 

Haptens. Substances res 

Hapto. The number of 
the acceptor, 


Hardening (of oils). A Process used for oy a oe 2 
table oils into solid or Semi-solid fats. converting liquid vege 
Hardness (of water), A Propert 


lather with soap due to the 
Mg compounds, 


A property of a material depending on the pres jed to 
smaldarea e.g., resistance to crushing, pressure applje 


r the preparation of pyridine 
“nsation of ethylacetoacetate 
Ponsible for Specific 


ity of many antigens. 
atoms in a 


ligand which are bonded to 


Heavy Water pit 


HCH. Hexachlorocyclohexane. 

hep. Hexagonal closed packing. 

He. Helium. 

Heat Engine. A device for converting heat energy into work. 

Heating Oil. Oils used in domestic and industrial heatings e.g gas 
oils and kerosines. 

Heat of Atomization. The amount of heat required to dissociate 
one l gm molecule of an element into its atoms. 

Heat of Combustion. The amount of heat evolved when 1 gm 
molecule of the substance is burnt in oxygen at constaat Volume. 

Heat of Crystallization. The heat evolved when unit weight 
of solute is crystallized froma large quantity of Saturated 
solution. 

Heat of Dissociation. The amount of heat Tequired to dissociate 
1 mole of a compound into its elements, or into certain specified 
smaller molecules. 

Heat of Formation. The heat energy changed (evolved or absorbed) 
when 1 mole of substance is formed from its elements at 1 atm, 
Pressure and the specified temperature. The standard heat ot 
formation of an clement at standard state is taken as zero, 


Heat of Neutralization. The amount of heat volved when ons 
mole of an acid or base is compieiely neutralized, 

Heat of Reaction. The amount of heat absorbed or evolveg when 
Specified amounts (1 mole of reactant react completely ala 
constant pressure). The enthalpy change for exothermic reac- 
tions is taken as negative e.g., AH=—ve, while for endoth: p. 
mic reactions, AH=+ve- k ee AR 
The heat of reaction is generally expressed in kilojoules (kJ), 

j bed when one mole of 

He ion, The heat evolved or absor ole of 
e ai dissolved in a given solvent to form a dilu:e 
a s a 


Solution. 
Heat Transfer Media. Fluids used to transfer heat from the place 
at + . . 
of generation to the required location. 


eat Transfer Oils. Oils used in the transformation of heat fron; 
One place to another. $ pE 
Heavy Hydrogen. Deuterium ; D; 3H. 
€avy Spar. BaSO,. ids 
ae oh An oil Aind from the fractional distillation of coat 
il. 
tar, 

Heavy Water (deuterium o 
from the electrolysis OF 
alkalis. Used'as a reactio 
atomic energy processes ap 


ide), D,O. The residual water obtained 

atire aqueous solutions of acids or 
n absorber, or “moderator”, in the 
d as tracers. 


4 Heisenberg Uncertainty Principle 
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a pees taie À termine 
is ainty Principle. It is impossible to de T 
eR T both thes Position and momentum of small partici 

which possess both wave and particle Properties. Mathematically. 


h 
Apx Ax=5- 


where Ap is the momentum, A 
position and ⁄ is Planck’s constant. 


Helium, He. At. No. 2, At. wt. 4:0 


x is the ‘uncertainty in the 


5 i ` t 
nuclear electrons. Found in radioactive minerals asa produc 
of radioactive decay, 


A method for the preparation of 
halogenated Carboxylic acids using free halogen in the presenc 
of phosphorus halide catalyst. 


RCH,'COOH—>RCHBr.COOH 
» FLA thermodynamic function which can be 
defined as the maxim 


xm amount of energy available to do Zork 
Bes a system at constant volume. It i 


F=U—Ts 
where U is the internal energy, T is the thermodynamic temper- 
ature and S the entropy. 

Hemimellitene, C.H,‘CH,), om (ils 2, 3-trimethox 
Hemimorphite, (OH), Zn, Si,0,, H 


Henderson- Hasselbach Equation. An equation used to calculate 
the pH of buffer Solutions, 


y benzene. 
20. An ore Of sinc. 


the buffer. 


Henry, H. The SI unit of inductance and is equal to the inductance 
of a closed circuit ‘that has a magnetic flux of one weber per 
ampere of current in the circuit 


TH=IWbA7, 
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Henty’s Law. The mass of a gas (m) dissolved b i 
5 a eats 2 ya unit volume of 
a given liquid is proportional to the pressure (p) of 

constant temperature. icine poi ata 


le., = =Constant=k 


where p is the partial pressure of the gas in equilibri i 
the solution, c is the concentration of the gas ToD aad oe 
a constant of proportionality. Also, the volume of the gas 
absorbed in unit volume of a given liquid is independent of 
pressure. 

Heparin. A compound obtained from liver that prevents the blood 
clotting and is used to treat thrombosis. 


Heptalene, C,.Hy. An anti-aromatic hydrocarbon, 


ee. 
NON 


n-Heptane, C;His, CH-(CHs)s-CHs. A colourless liquid alkane 

obtained from petroleum refining. Used as a solvent. 

Heptose. A hydrocarbon containing 7 carbon atoms, 

Herbicides. Weed killers. 

Heroi „Ho, NO;, diamorphine. A morphine salt, highly addictive 
reid used ia the form of hydrochloride which is soluble in water 


and alcohol. M.P. 232° l 
H a SU units o E efined as one cycle per 
ead Applied to vitaration or wave motion. 


ion). This law stat 
Hess’ constant heat summation) ates that 
less’s Law ot hemical process, the net heat change (qr or qv) will be 


for a given ; £ ; i 
the Gm whether the process occurs in one or sey eral stages (inde- 

te Seme We rate of the process). It is an application of first 
Pepen hemical reactions. 


law of thermodynamics tO © 


Hetero Atom. See heterocyclic com 
Heterocyclic Compounds: Organic ring 
than one type of atom, ¢-5+ 


4~ le I fl }, ete. 
pyridine (; i), pyrro: Nw, 
NYA O 


ore than one phase, e.g., water i 
two phases (liquid and vapour), in 


compourds. 
compounds containing more 


Describing ™ 


Heterogeneous. 
i its vapours has 


contact with 


16 Heterogeneous Catalysis 
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i ion i i e catalyst is in 
T eous Catalysis. A reaction in which the ca is i 
wee Phase than that of reactants, e8., VO; catalyst in 
contact process for the manufacture of sulphuric acid. 
Heterogeneous Reaction. A reaction taking place between different 
phases, e.g., a gas and liquid, 
Heteroleptic. 
e.g., SE;Cl. 
Heterolytic Fission. The breaking of a covalent bond in such a way 
that both the electrons of the linkage are retained by one species 
only, e.g., 
RX>Rt+X-, 


A compound containing more than one substituent, 


Heteropoly Acids. A Stoup of complex acids 
acid) having anioys which are deri 
forming oxides, 


Hexaborane, BoHy) and B 
Hexachlorobenzene, iG 

from C,H, and Cl. Used asa w 
Hexachloroethane, C,Cl.. 


(e.g., Phosphotungstic 
“rived from two different acid- 
sH. Boron hydrides, 
6Clg. Colourless crystals, M.P. 227°C, Prepared 
ood preservative. 

Colourless solid, M.P. 187°C. 


s: CH[CH;h4.CH;. M P. 18°C, An alkane. 
itate). A salt ore 


_ An important Way of packing equal 
spheres to occupy the minimum volume Per sphere. The co-or- 
dination Number is 12, Zn and Mg show 


hexagonal close- acked 
structures. Eon p 


o 
oy 


Hexametaphosphate, Derivativ 

Hexamethylkenzene, CioHys. 

Hexamire, CoHy2Ny. A y ystalline Solid o 
methanal and ammonja. Us as a fuel, in the 
vultanizing rubber and 1n resins, 


Hexane, C,H. A liquid alkane obtained from the lig 
crude ol. Used asa solvent, 


Hexahelicene, CrsHy,. 


aPO,)n, 
164°C, 


btained . from 
manufacture 


ht fraction of 
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Hexanoic Acid (caproic acid), CH3(CH.\,COOH. An oily carboxylic 
ecid present in cow’s milk and same vegetable oils. 

Hexaberbitere, C,.H,,N2O3. A rapidly absorbed hypnotic. Used to 
produce general anaesthesia. 

Hexose. A sugar containing 6 carbon atoms and a building unit of 
almost all polysaccharides, e.g., D-glucose, D-manncse (aldo- 
hexoses) and fructose, sorbose (ketohexoses). 


Hexyl. The group CoH,3°- 
Heyrovsky-Ikovic Equation. An equation used in polarography. 
0:059 ia—-i 
EnmeE, a spe leg E 
where E,/:=half wave potential, i=current, Enme=the potential 
at the mercury droppirg electrode, n=no. of electrons and 
ia=the diffusion current. 


Hf. Hafnium. 
Hg. Mercury. 


High Spin Rate. A term describing the transition metal chemistry 


that the compound has the maximum number of unpaired 
electrons consistent with the eletronic configuration. 
High-temperature Carkonisation. A process of treating coal, in the 
aae of air and at a temperature from:800°-- 1100°C for about 
10—24 hours. 3 
CHON- M.P. 187°C, soluble in 


Hippuric Acid, Benzoylglycine, © f 
Pra and rests Excreted in the urine of mammals, 


Hiredin. A substance obtained from the salivary gland. 
Histamine, C,+H Ns, 
, fat CH=C—CH.CH..NHp 
| | 
N NH 
AN 
CH 
A base, present in animal tissues and ergot. 
so - a.tmidazolpropionic Acid, CsHsO2N3. Colourless 
runna e Amino E m cpluble n 24 parts of water. An essential 
A of the food of animals and one GH de lassie anitiie 
acids occurring in the hydrolysis product of proteins. 
; oteins, found in combination with nucleic 
Histonesoes set a in red blood corpuscles and in spermatozoa. 
HMPA. HMPT. Hexamethylphosphoric triamids- hesis of 
ae i A idely applied to the synthesis of antho- 
Heech DM Ei Y E phenols with nitriles by the 


action of HCI. 


- Hofmann Degradation 
118 p ri 


i i cid 
dation. A method of Preparing amines from a 
Hofmann Depta amine is obtained by refluxing amide with aqueous 
NaOH and Bry. 


RCONH:+ NaOH + Br->RCONHBr-+NaBr+H,O 
RCONHBr+OH->RCON-Br+ HO 
RCON- Br>R—-N=C=0+Br 
RNCO+20H->RNH, CO,- 
Hofmann’s Method. A Process for determining the vapour density 
of volatile liquids. 


Holmium, Ho. At. No. 67, At. wt. 16493. An element of the rare 
earth group which is associated with som 


e lanthanides, 
Homo. A prefix used in organic Chemistry and is due to a difference 
of —CH,— in Similar Structures, 


Homocyclic Com 


Pounds. Compounds c 
the same ato 


ms, e.g., CeHg (benzen 

Homogeneous Catalysis. A chemical reaction in which the catalyst 
and the reactants are in the same phase, e8., the acid catalysed 
hydrolysis o1 an ester, 

Homogeneous 


I hich all the Teactants are 
the same phase, e.g., the synthesis of ammonia from nitrogen a 
hydrogen. 


Ontaining a ting made up of 
e); 


in 
od 


Sieben Members of a none 

Presente Y a general f la. Fo 
example, alkane can be represented bya raven foe hi 
CuHan4o(CH,, CHo, C,H 3 


Homolytic Reaction (fission). A Process involyin i f 
the breaking o 
a covalent bond Such that each Species foe a Possesses one 
electron, resulting in the formation Of free Tadicals, 
RR>R'+R: 
ee 
Free radicals 
Homonuclear Molecule. A 


group of atoms, e.g., O 

Homopolar Bond. A covalent bond. 

Homopotar Crystal. 
diamond, 


A crystal having all Covalent bonds, e.g., 
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Hormones. Compounds secreted directly into the blo 
od strea 
some organs of the body (endocrine gland), e.g., ATEA 


sulin etc. 
Hot Carbonate Process. A process for removing CO, fi 
by extraction with hot solutions of NaOH or K,CO,. rom gases 


HPLC. High pressure liquid chromatography. 


Humectant. A substance used to preserve the moisture content of 


materials, e.g., glycerol. 
The ratios of the total valency electron to 


Hume-Rothery’s Rule. ; tt 
the number of atoms in the empirical formula determine the 
phase of some alloys. 

Humic Acid. A group of high molecular weight organic acids. 


Humidity. An absolute humidity is the mass of water vapour per 


unit mass of dry air. 
The relative humidity is the ratio of the partial pressure of the 
tothe partial pressure of the water vapour 


water vapour in the air 
in the air when saturated at the same temperature (expressed as a 


percentage). 
Humus. A dark coloured, amorphous organic constituent of 


soil. 

Hund’s Rule (of maximum multiplicity’. n TENi subshell elect- 
A ing the same orbital a e elëctrons enter i 

rons avoid entering sub-shell have parallel spin, aA 


: bitals of a 
the different orb! electrons: (¢)(t)(?) rather than 


subshells will have 
H: 5 i oce: which dissimilar orbital f 
idi i in l bi itals of nearl 
y ridization. A pr SS i A i A s rly the 


same energy on the same 
jvalent energy 


number of equi | 
said to be hybrid orbitals. A 


new orbitals. The new orbitals are 


Hydantoin, Glycolylure® C,H N2032 | | 
A per 


M.P. 220°C Colourless needles soluble in alcohol and present 
in beet molasses- AAi 

A jd, C HasOs a b 
HydacearDie tae Hydroxy Propionic Acid, CH,OH. 


Hydracrylic Acid, L ' , the manufacture of esters 
2 syrup, used in ; rs. 
CHCOOH. ASY rae molecules of water of crystallization, 


Hydrates: Compounds 
ae ee ids used in hydraulic press. 


Hydraulic Fluids. Flu 
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Bydrazides. The alkali metal derivatives of hydrazine, e.g., 
NaNH_NH, (Sodium hydrazide), 
pdrazine N.H}, (BLN.NH,). M.P. 14°C, B.P. 1 14°C. A colourless 
By ee aN ey by the oxidation of ammonia with NaClO, er by 
ihe gas phase reaction of ammonia with chlorine. It js a weak 
base and forms salis with Strong acids (e.g., N.H;.HCl). Used to 
form various derivatives of crganic compounds, as a fuel for 
Jet engines and for rockets, 


,N,H (hydrogen azide, azoimide), M.P. —80°C. B.P. 


azide and dilute 
Poisonous and explodes in 


R 
Hydrazones. A type of organic compounds Sc=n.nu, obtained 
R 

by condensing an aldehyde or ketone with hydrazine. Phenyl 
hydrazine (CcHsNH.NH,) forms phenyl hydrazones. 2, 4-dini- 
trophenyl hydrazine is used for Preparing crystalline derivative 
for identification of Keto-c, d 

Hydrides. Co 


7 mpounds of hydrogen. The. important classes of 
hydrides are 8 


(a) Salt-like, e.g., NaH 

(b) covalent, ce CH, or H.Fe(CO 
hydrides], i = M 

le) complexes, e.g., BHT 


Hydroicdic Acid, HI. An aqueous solution of hydrogen jodide. 
Hydrocarbon Resins, Thermoplastic polymers of M. wt. less than 
2000 obtained as a bi — product in petroleum cracking, e.g., pet- 
Toleum resins, terpere Tesins, cyclopentadiene Tesins, etc, 
Hydrocarbons, Compounds of carbon and hydro 
(CH,), be nzene (C¢H,), etc, Haseen 
Hydrochloric Acid, HCL A colourless fuming liquid obtained 
` hydrogen chloride and water : 
HCO HROM EH OEC- 
It shows the typical 
manufacture of dyes, 


[transition metal 


> €g, methane 
from 


Properties of a Strong acid, Used in the 
drugs and Photograph 


r drugs p phic materials. A stron- 
gest acid of hydrohalic acids series which 18 oxidized to Ci, by 
Oxidising agents, 

Hydrochlcrinated Rubber. Materiais used in the films. 

Hydrocrackin 


& A process in Which both the Catalytic cracking | 
and hydrogenation of Petroleum fractions take place (gasoline 
formation), 


Hydrogen Cyanide, Hydrocyanic Acid, Prussic Acid 121 


Hydrefining. A process of removing alkenes from light petroleum 
fractions. i 
Hydroflubric Acid, HF. A colourless liquid forwed by dissolving 
hydrogen fluoride ın water. ‘| 

A weak acid which isused to etch glass (dissolves mest silicates) 
Handled by monel, telon or equipment. 5 
Hydrogasification. A process converting crude oil or oil fractions to 


substitute natural gas (SNG). 
Hydrogen, H. At. No. 1, At. wt. 100794, M.P. —259°14°C, B.P. 
—252°87°C. A colourless lighest gas, occurs abundantly in uni- 
It is placed in zero group of the 


verse and in the form of water. It is 
periodic table and shows similarities to both the alkali metals 
‘group I) and the halogens (group VII). Prepared commercially 


by the electrolysis of water. Occurs as Hy ; explodes with O, on 
sparking and reacts with halogens. Forms metal hydrides. Used 
in the manufacture of ammonia, for hardening edible oils, etc., 


Forms isotopes, ¢-8+ deuterium. 
A process in which hydrogen is added to a subs- 


tance in its gaseous form and in the presence of a cataiyst. The 
$ 2 a > A 

formation of ammonia by Haber’s process or hydrogenation of 
unsaturated liquid vegetable oils are the examples. of 


hydrogenation. 

Hydrogen Bond. An intermolecular bond which involves bridging 
through a proton OT hydrogen attached to an electronegative 
element. The length of a hydrogen bond is specifically 
015—024 mn. Compounds having hydrogen bonding show high 
boiling points, e£- O, HF. 


Hydrogenation. 


M.P. — 88°C, B.P. —67°C. A colourless 
e in water. Obtained by the direct 
combination of He and Bra in the presence of a platinum catalyst. 
Dissolves in water 10 form hydrobromic acid. A molecular 
compound which conducts electricity in molten state. 


Hydrogen Carbonate (bicarbonate - A salt containing the ion 


HCO; 
Hye ide, HCI. A colourless fuming gas. cbtained by t 
yaroen a centrated sulphuric acid on NaCl. Forms as 
ammonia. Highly soluble in water and ionizes 
hydrochloric acid. It has a strong H—Cl bond and 
e of organic chlorine compound, e.g., 


Hydrogen Bromide, 
gas which is qu 


d, Prussic Acid, HCN. M.P. 


e, Hydrocyanic Aci i 
ble with water, burns in air, 


Hyd anid d, | 
4 eee 26°C. Colourless, miscl 
smell of bitter almonds. 
presence of a catalyst at 


Hydrogen Electrode 
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i ises 
triles, etc. Polymeri 
it is a very strong poison. 


de} 
de. A reference electrode (standard electro 

Hyoropen. Seen values of Potentials to Other electrodes. 
The electrode is the normal hydrogen electrode (NHE). H,(Pt) gas 


(l atm.) 

n gas at unit pressure is kept in 
ining Ht—ion of unit activity 
through adsorption on Pt-black 


on standing. Used as a funmigant and 


at all temperatures, 
Single electrode, jt is 
galvanic cell is measure 
=E,0 AT eae alin + 
Ex,=En9, nF In an, ne iD ax 
if ant=4) > E2540, 
where E%;,—the Oxidation Potential of hydrogen electrode. 
If the given electrode fun electrode, then 
=Eonoi.—E 0 [since E°7.=0] and, if the 
Positive electrode, then 
ge aeeai Boer EET 


the oxidation Potential of the other electrode (given 


E=E 
where Es ig 
electrode), 


Hydrogen Fluoride, HF. J% —83°C, B.P. 195°C. A colourless, 
strongly fuming, associated liquid. Prepared from KHF, or 
CaF, and H, a CaF,(s)+ o Orad) >CaSO,(aq) HOE FO 
Association of H.F units is due to the Presence of 
bonding in nd highly electronegative fluoride i 

Sed in the Preparation of A o arbons, stee] manufac- 
industry, 

Hydrogen Halides, HF, HC 
molecule containing stro 


Hydrogen Iodide, HI. J2, C, B 
soluble in water, Prepared from H, 
catalyst, 


Hydrogen Toa C. 


d HI, only 


HF is associated 
onding, 


Oncentration, It is the Number of 
Solution, As t 


D Pressed as. the 
I i egative logarithm of hydrogen 
ion concentration, 


PH=—log Cat or PH=— log agt 
activity of hydrogen ions. 
Hydrogen Over-voltage, 

the potential at which 


where at= 


In electronic Processeg Caspari Observed 
the visible evolution of Hy and O% gases 


Hydrolysi 
ydrolysis ee 


oceurred at cathodes and anodes, respectively, of a 

: : H ?, n 

different metals. The diference between the eaaa toe, 
electrode when gas evolution (Ha) was actually observed and’ 
the theoretical reversible value for the same solution was called 


hydrogen over-voltage. 
Hydrogen Peroxide, H02. M.P. —0°4°C, B.P. 150°C, D145. A 
colourless syrupy liquid, with an odour like that of nitric acid 
Evaporates spontaneously in air and forms a crystalline hydrate, 
H,O,.2H,O, Prepared by oxidation of anthraquinone with O, 
followed by reduction of quinone with hydrogen. Decomposes 
in aqueous and alkaline solutions to oxygen and water (catalysed 
by dust). Pure H:O; in stable but in contact with manganese 
(EV) oxide decomposes to form O and water. 
2H,0.>2H,0+O2 
Often used in aqueous solutions. Concentration expressed in 
volume as volume strength—the volume of oxygen (dm) at 
STP given by decomposition of 1 dm? of the solution. H,O 
is generaily used in 3% (10 volumes), 6% (20 volumes), or 30% 
solution (100 volumes). A 3% solution forms 10 times its 
volume oj oxygen oD dissociation. A powerful oxidizing agent. 
Used in chemicals, textiles, paper and asa propellant. Also 
used as a medicine. 
Hydrogen Persulphides, Sulph: 
polysulphides and acids 10 
HS and S. 
Hydrogen Selenide, H.Se, 
gas prepared by the action 0 


anes, H.Sz (c=2—6). Obtained fi 
llowed by cracking. DERS 


M.P. —64°C, B.P. —42°C. A colourless 
f aluminium selenide on 5N— HCI. 


Hydrogen Sulphide, Sulphuretted_Hydrogens, H.S. A colourless 
gas with unpleasant odour of rotten eggs and very poisonous. 
Occurs in some mineral waters and also produced by decaying 
animal or vegetable matter. Prepared from FeS and dilut 
È,SO,. Aqueons solution Is weakly acidic. ; 

H,S=HS + H™ 

HS-=H*+S*" 
Forms insoluble sulphides with most metal sulphides in solution 
(used in qualitative analysis of salt mixtures). Burns ‘with a 
blue flame in oxygen to produce sulphur (IV) oxide. Detected 
by lead acetate which forms black precipitate with H4S. 

Hydrogen Telluride, H:Te. A colourless solid, M.P. —57°C, B.P. 


1'8°C. Soluble in water and ether. 


Hydrolith, CaH,. Calcium hydride. 
Hydrolysis. A process of interaction between chemical compounds 


and water. When salts are dissolved in water the resulting 
either acidic (if free Ht ions are present 


solution is generally, € mee 4 
in solution) or basic (if free OH” ions are present in solution), 


Hydronieter 
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e-§-, ammonium chloride solution is acidic while sodium 
Bey . . . . 
carbonate solution is basic in nature. 


NH,t+ HOS (NH OH?) + Ht 


weak base 
CO, 4 H,0=HCO,-+0H- 
The hydrolysis constant (Ka) is given by: 
Ka= [NH4OH] [H+] 
"INH, TERO] 
Since, water is present in excess, so (H20) is taken as constant, 
then 
= -[NH,OH] [H+] 
K= [NH,?] ~~ 
In organic chemistr 


y the term is applied to the hydrolysis of 
‘esters’ and ‘nitriles’ 


Hydrometer, An apparatus for measuring the density er specific 

gravity of a liquid. 

Hydroperoxide, A group of compounds Containing the hydro- 
peroxyl group, HO (0) 8. H,O. 


of proteins, ee es 
5 are not coagulated py small amounts 0 
electrolytes such a ed to coagulate hydrophobic or 
8» Bold sol). The Stability of such sols is 
“spersion medium (water) 
Hydrophobic Sol. So irea Dic sulphide, ete. which are 
stable due to the mutual Tepulsi like charges on all the 
colloidal Particles, T ey are d and coaculated bya 
small amount of electrolyte (du 9 Beutralisation of charge 
on sol). They are coagulated only at the iso electric point. 
Hydroqu'none, CoH,O,, colourless 


s, Solid, M.P, Fi ias a 
photograpic developer and antioxidant, Yt TO TREE 
Hydrosulphurous Acid, H5,0,. Dithionic acid. 


aving OK- 
Hydroxonium Ion, [H (HO)a]t, 


Hydroxide, A Corepound h ion or the group OH. 


Hydroxyapatite, Ca; (OH) (PO). 


Hysteresis BSA 


Hydroxylamine, H,N.OH. M.P. 33°C. A colourless solid, forms 
Stable salts ; e.g., hydroxylamine hydrochloride (NH,O H.HCi) 
Acts as a reducing and oxidizing agent. Used 10 the production 


of nylon- 


Hydroxyl fon. The OH™ ion. 

2-Hydroxypropionic Acid, 
A colourless liquid. 

Hydroxy Propanone, Acetol, Hydroxy Acetone, Pyruvic Alcohol, 
CH,CO. CH,OH. B.P. 145—146°C, Colourless liquid which 
tends to polymerize. 


8-Hydroxy Quinoline, Oxine, . 
brown solid. Forms Ca derivat 


Lactic Acid, ' CH,CH(OH)COOH. 


CHON. M.P. 75 -76°C. Light 
es which are used as fungicides. 


Hygroscopic. Describing a substance which absorbs moisture from 
atmosphere, @.3-» MgCl, oF CaCl,. Used as desiccants. 


Hyoscyamine, C,;H2s;NOs. _ 
sedative in small quantities. 

The magnitude of the effect in which alkyl 

tronically with unsaturated substances to 

ached, in a similar way to unsaturated 


Highly poisonous syrup. Used asa 


Hyperconjugaiion. 
groups interact elec 
which they . are att 


groups. 
Hyperons. Elementary particles present in cosmic radiation. Mass 


of a hyperon is 2185 times that of electron. 
Hypo, Na,S,O3. Sodium thiosulphate. Used in photography. 


Hypobromous Acid, HOBr. i 
Hypochlorites, MICIO]. Salts of hypochlorous acid. 
Hypochlorous Acid, HOCI. Used as bleaching agent and powerful 
oxidizing agent. è 
Hypofluorites. Covalent compounds having —OF groups, e.g., 
FQ, SF;OF, etc. 
Hypeiopates, M[O]. A 
S NA Acid, H,P20s: A tetrabasic acid obtained from 
‘ NaC!Os and red phosphorous: 
Hypophosphorous EA, 
wiuch |.berates 1e get 
its ak (2.8 aH,PO2) are ae He 
Hyposulphurous Acid, H:5:0e Dithio reg 
p Alm applied tO solids, &gĘi:during-the process of 
jon of irou. 


P.O M.P- 26°C. A monobasic aci 
a, eee, aa heating with NaOH. Acid ae 
werful reducing agents. 


Hysteresis. 
magnetizat 


Infra-red Spectroscopy 
128 


dole, C;H,N, iim - M.P. 52°C, Occurs in coal tar, 
Indole, C; 7 NON 


H 
in plants and in human body. 


4S 22 IClOH ZN ae 
Indoxyl, CHNO, | | l 
: NZ\/CH \/\ CH: 
NH NH 
yellow solid, soluble in water and alcohol}, 

Inductive Effect. The effect in which atoms or groups in a com- 
pound can attack (-I) a electron (+1) forming 
polar bonds. For example, trichloroethanoic acid (CC],.COOH) 

` is much acidic than ethanoic acid CH;COOH, 

Industrial Methylated 


Spirit, IMs, Ethanol Containing wood 
naphtha and 95% alcohal, 


A box used for chemical reaction in the 
oxygen and nitrogen. 
i complex that takes part in Teactio: 
80 that the rate of reaction can be easily studied, 
Inert Gases. Noble gases, 


Inert Pair Effect. A 


ns very slowly 


co-relation between the Oxidation states n and! 
(n—2) and the s2 C0-relation for the 1 
elements. 


atter for the heavy p block 


: Tadiatidn with Jon ger wavelengths 
than visible radiation (freque 


ncy less than 1013 per second and 

wavelength greater than about 8000A°), Invisible to the human 
i penetrating Ower. Tadiations are applied 
Photography, in night Viewing relay on detection. 


in long distance 
of IR radiations 


Pairs of atoms- 
Vibrational fre- 
_ band in Spectrum. IR 
uable information about molecular 


ular Symmetry, They are 
OMpounds (fingerprint), 
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Infusions, Dilute solutions of some drugs. 
Ingrain Dyestuffs. Insoluble dyestuffs formed directly on the fibre 
from soluble components. 


Inhibitor. An additive which will inhibit, i.e., slow down or stop 
a reaction, For example, HaS, HCN, Hg-salts and As com. 
pounds inhibit heterogeneous . catalysts by adsorption, An 

the propogation of chain (e.g., 


inhibitor acts by preventing th 
chain reactions) or by passivating the surfaces (e.g., corrosion 


reactions). 
Ink. Colouring matter which has been dissolved or dispersed in 
a solvent and is bonded to the surface on drying (a colloidal sol). 
Inorganic Chemistry. The branch of chemistry dealing witb all the 
Certain simple carbon compounds 


elements other than carbon. L l 
constitute a part of inorganic chemistry. For example, carbide, 


carbonates, carbonyl, cyanides, etc. 
Isosinic Acid, CyoHisNeOsP- A purine nucleotide. 
Inositol, CoH1206: Hexahydrocyclohexane. 
Insecticides, Material used to control insects, e.g., CS». 
Instability Constant. A constant and measure of dissociation. 
Insulators, Substances with a very poor electrical conductivity, 
e.g., pure solid jonic substances. 


Instiumentation. The measurement © 
trol of processes with in 4 chemical plant. 
Insulin, It is built up of two polypeptide chains, ʻA’ of 21 amino 


i pes p acids, linked by two disulphide 
poids and ‘B’ of 30 a a by the islets of Langerhans in the 
ridges. 


ecre . > 

A poe rcate of insulin leads to the disease diabetes, 
i pancreas f ‘stance between the nuclei of atoms 
Bteratomic Distances. ded) in. molecule or crystal, Determined 


(bonded or nou: bona diffraction method, etc. 


by spectroscopy, ele i 
a a p Í aie compound particularly of graphite (a 
erealation Comper hich molecules are accommodated between 
layer structure) ia or in holes. For example, muscovite (KAI, 
the layers in la which contains a layer of K ions by replacing 
(DEDS Dial bile and pyrophyllite respectively or graphite — 

icon layer 
fe between the adjace 
f. The angle e acjacent 
Interfacial Angles, Com ee sant and is independent of the size of 
aces of a cry y 

the crystal. 


Interferon. A protei 


f tbe conditions and the con- 


with lower molecular weight. 
n 


430 Interhalogen Compounds 


1 ele- 
ounds. Compounds formed by the halogen e 
bari uaen another. Four important classes of such com- 
pounds are : 


(a) AB, e.g., CIF, BrF, etc, 
(b) ABz, e.g., CIF, BrF,, ICI, 
(c) ABs, e.g., BrF, and IF, 
(d) ABr, e.g., IF}. 
The anion [IBrCI]" is a Polyhalide ion. 


Intern nsation. Optical activity in which the two asymmetr ig 
atoms e compound produce equal and opposite Totation o 
the plane polarized light resulting in zero optical rotation. 


al Compe: 
of th 


Enternal Energy, E or U, A thermodynamic term related to the 
enthalpy (H) by the equation 


H=E+Py 


where P is the Pressure and V is the Volume. Also defined as 


the total energy of a System, i.e., the sum of kinetic and poten- 
tial energies of the Constituent particles of a system. 


Interstitial Compounds, Compounds in which an atom moves off 
its lattice Point to an interstitial Position. An interstitial is an 
atom that is in a Position that is not norma] lattice point. .For 
example, introduction of H,B,C,N, etc., into the holes of a 

Metallic lattice (usually a transition metal), 


Intrinsic Energy. As arbit ption used in thermochemistry 
that the intrinsic energies of all the elements is zero. The 
intrinsic energy of a compound is equal to its heat of formation 
with the sign reversed, 


Invar. An iron alloy containing 35—36% Ni, C5% C, and 0°5% 
ue auch has zero Co-efficient of thermal expansion up to 
205°C, 


Invariant System, A term often applied 
system in equilibrium is said to į 


in phase diagrams. A 
of freedom (F=0) 


© invariant when it has no degree 


Inversion. A change from one Optical isomer to the other. 

Inversion Température, The Majority of Bases are generally cooled by 
rapid expansion (The Joule-Thompson effect), Base — 80°C 
hydrogen iS Cooled but above this temperature it is warmed by 
Tapid expansion. This temperature ig known as inversion tem- 
perature. 


Invertase, Sucrose, An enzyme that hydrolyseg sucrose to glucose 
and fructose, Used in confectionaries, 


Jodine Oxides, Iodine Pentaoxide ii 


Tnvert Sugar. A mixture of gh 

j glucose and fructose (1: 1 i 
by hydrolysing sugar. Sucrose is dextrorotatory, eps 
whereas invert sugar is Jaevorotatory, [z]o= —20°6. 


Todates. Salts of iodic acid (HIO;) obtained by dissolving iodine 

in aqueous alkalis. For example, 

31,4 6KOH—>5KI+KI0,+3H20. 

They are strong oxidizing agents (potential) 
IIO}-->1- +0°49 volts ; 

[10,}-->I--+ 1085 volts ; 

and H,10,—>[10,] +17 volts. 

Iodice (V) Acid, HIO3. A deliquescent crystalline solid and a strong 
oxidizing agent. Obtained from concentrated HNO, and 
iodine. Liberates iodine from, iodide ions solution and pro- 

duces flames with organic materials. A strong acid. 


lodic (VII) Acid, Periodic Acid, H,10O,. White solid obtained b 
) Acid, ysis of HIO;. A powerfui AAA 


low temperature electrol ] : v 
agent but a weak acid. orms dimesolodic ‘acid (H4J,0,) and 
metaiodic acid (H104). Used for the estimation of manganese 
in steel. 


lodimetri ibing a volumetric method in whi 
c Method. Descr! ng a, ich 
iodine is directly titrated with reagents such as, sodium 


thiosulphate (Na:S.Os) solution. 
L> 2Nal+Na.S,Oz 


Ip-+2Na2S20s 

Todin 53, At, wt. 126'92. M.P. 113°5°C, B.P. 184°4°C, 
Gea eal amounts in sea water and in sea weeds. A 
dark violet volatile solid element of the halogen group (VII 
gro f periodic table). Obtained commercially from the 
ae the extraction of sodium nitrate from 


mother liquor from | 
‘caliche’. Tiodine is obtained PY, i 
taining sodium iodate ith di 
Rosen sulphide. Ae 
Cl, (a test for 10 ine)- tee Ie ta maedicin 
a violet vapour (Is molecules). thyroidism—a disease aie io 


er 
(for the treatmeni Sind) iB photography, etc. Iodine is an 


disorder of thyroid 
e i t in diet. at 
ssential elemen B.P. 97°C. A dark red liquid. Used as a 


Yodine Monochloride, IC} 
non-aqueous solvent- ; 
A 3 ifluoride. Yellow solid. IF;—colou 
gn Erorien IF Toe 100°C: used as a solvent. ÍF, B.P. 
iquid, M.F. i 
4c. | 
4 A „ntaoxide. A white crystalline solid 
e aA LO» yig acid (i 3) at a A strong oxidizing 
e Deere the volumetric titrations. 
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» CHI. B.P. 88°C. Colourless liquid, Prepared by 
inane CoH. with iodine and nitric acid under 
teflux. 


d form, CHI (trilodomethane), M.P. 119°C, 
io Tine solid with a characteristic odour. Prepared by warm- 
ing ethanal with an alkaline Solution of an iodide : 


CH,CHO+ 3l-+40H- -> CHI,+HCOO-+3H,0, 


A yellow crystal- 


Des of general formuli CH,COR 
and by secondary alcohols CH,CH (OH) R. Manufactured by 
the electrolysis of a Solution of an lodide in dilute alcohol or 
Propanone.. Decomposes Slowly by light and air to CO, CO, 
lz and H,O. Soluble in organic Solvents, e.g., alcohol, ether 
and steam volatile, 


Todoform Test. ` A test for the detection of CO. CH; group 
(formation of iodoform), 


Todomethane, CH,I (methy] iodide), A liquid obtained by the 
action of Methanol and iodine in th 
s. 


© Presence of red phos- 

phoru. 

Todiometry, Volumetric Method for the estimation of oxidizing 
agents g., copper sul 


Ion. An atom Or gro 
More electrons 


UP of atoms which has gained or Jost one or 
„Tesulting in a 
ion or Nat jon 


Negative or Positive charge, e.g., 
Ton Exchange, A ‘process exhibited by insolubl i i 
ang © materials, which 
Contain ions Capable of exchangi ions with ions in the 
ia SEn Zeolites used for softe i water 
or sodium in certain silicates can € replaced by, meee by 
exhaustively Washing the Materia] with 


+ 
| “8.5 Na replacing Caz+ ions), the 
material can be re Nerated by Passing Concentrated solution 
(e.g., NaC} Solution) through it, Usi ‘mi 
and cations exchange resins 
from a Waler Solution, a 


Ton Exchange Chromatography 


Ion Exclusion. A Process used for a partial Separation of 1 ly- 

S electroly: 

tes from non-eleciro} tes, he medium insida the pores of an 

ion-exchange resin contains a lower ¢ Reentration than that of 

the ee rome of any electrolyte that may be present in 

onn ilibri ‘on 

the latter ( s Dan membrane Equilibrium), This is known as 

40n exclusion’. 


elect Olytes can be removed 
ned. 
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Tonic Atmosphere. An important effect used to study the electrical 
conductivities of solution. According to Debye-Huckel theory, 
in solutions, ions carrying one type of charge are surrounded 
by an atmosphere of ions carrying opposite charge. Under the 
influence of an applied electric field, the central ion moves in 
one direction whereas the ionic atmosphere moves in opposite 
direction resulting in an asymmetric distribution of ions about 


the central ion. 


Ionic Mobility. The veloc 
a potential gradient 0 
called its ionic mobility or a 
velocity in cm/sec is obtaine 


ity with which an ion would move under 
f 1 volt per centimeter in a solution is 
bsolute velocity. The absolute ionic 
d by dividing the ionic conductance 


by 96,500. ; 
; [Coupee Co SE LECA a 
The ionic mobility of acation=-p =- 96,599 and. the 
la? la? lac 


ionic mobility of an anion= 7 =- = 96500 where 
e equivalent conductance of cation at infinite 
nite dilute, respectively. 


A pE ape effective radius of ions in crystal 
Tonic Radii. Describing the isolated ion, since the ion is a 


lattice. Not applied to an a 
nucleus surrounded by aa ‘electron clou xf 
y electrolytic solution the ionic strength is 


lc? and la° are the eq 
dilution and anion at infi 


Ionic Strength, Foran 
en =4 Dimizi? 

where BEE concentration and z=the charge on the 
W for measuring the absolute 
an appara to nizing particles. 


f X-ray! 
. n potentials (I). The energy required 
Ionization Energies, Ionization Fe tentisfom or ion in gaseous state, 
It he tied an eleet Tectron volt or kilo-joules per mole. Can be 
t is measure 
represented as : 
M->M*t+e ; 
: tial is 
The second ionization Pee ‘he | 
Temove one more electron 
Mt>M* +e 
p ntial 
The sccond ionization Eoi 6x 
ionization potentia 


Ionization Chamber. 
intensity of a beam 0: 


the energy required to 
onized atom: 


is always more than the first 
10% J). 


Ionization, Heat of 
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Ionization, Heat of. The amount of heat re; 


quired to split one mole 
of an electrolyte into its Constituent ions, e.g., the heat of ioniza 
tion of water is 57°3 kJ mol, 


Ionization of Water. Pure water ionizes very slightly and exhibits a 
poor conductivity. In pure water, 
(8*]=[0H-]= 10-7 
and ionic product of water, KwS[H*](08-]=10-1« at 25°C, but 
increases with temperature. 


g ions /-1 


Tonogenic Complex, 
dal particle which 


Tonone, CH0. A 
forms a Semi-carb; 


Ton-pair, The form: 
of ions (contrary 


A complex formed en the surface of a colloi- 
is responsible for its Stability, 

Powerful odorant, 
azone of M.P. 148°C 


ation of ion-pairs due tot 
to Debye-Hucke] 


Ton selective Electrode, An electrode which 
one type of ions pre: i 


Odour of cedar oil and. 


he mutual attraction 
theory), 


responds selectively i 
j sent in a solution and develops a poora 
according to the concentration of that type of ion, e.g., glass 
electrodes, 
Ipecacuanha, 


Present in the dried root of plant Caphoelis ipecacu- 
anha, Used mM medicines as an emetic, in a tincture or aS an 
€xpectorant, 


Iridates. Irridium Oxides. 


ee NSE a A 
-ransition metal that is highly resistant to 
osmiridium and as a native Pt alloy. Its 
i s? and has Oxidation states from: 
+6 (IrF,) to —ILIr(CO,),)-, Ir(0) generally exists as its carbo- 
nyls 1r,(CO)s. Used as Dereriall fon Pt, Os and Hsia 
y 
Iridium Halides, Halogen compounds of Ir, E8., IrBra, IrFe, IrFer 
etc, 
Tron, Fe. At. No. 2 
7°87. A transitio 
Magnetite (Fe, 


6. At. wt. 55:847, Mp. 1535°C, B.P. 2750°C, D 
n metal occurring naturally in haematite (Fe:03). 
04). Iron pyrites (FeS.) and chaleopyrites (CuFeS:)- 
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Iron is generally prepared from oxide or carbonate ores. It is 
extracted in a blast furnace using coke, limestone and hot air. 
The coke and air produce CO, which in turn reduces iron ore to 
iron. The impurities are removed asa slag by limestone (at the 


base of the furnace). 
n state is +3(Fe**) and the other state +2 


e. Ferric (+3) compounds are generally 
+2) compounds are green in colour. 


The stablest oxidatio 
(Fe?+) is not very stabl 
yellow whereas Ferrous ¢ 


12 H:O. Double salts of ferric sulphate 


Iron Alums, MFe II, (SO«)2 ` 
or univalent thallium, etc. 


M is an alkali metal, ammonium 
te, (NH4)2S0.-Fe(SO,),6H20. 


Mohr’s Salt. ‘A light green crystalline solid used as a standard 
reducing agent for potassium permanganate and other oxidizing 


agents used in volumetric work. 


Tron Bromide, (a) Ferric Bromide, 
Dark red crystals. 


Tron Ammonium Sulpha 


FeBrs,6H,0. M.P. 27°C. 


(b) Ferrous Bromide, FeBrs- Soluble in water, forms hydrates 
with 9, 6, 4 and 2H,0. 
Iron Buff. Hydrated ferric oxide used as a black dye for silk and 
khaki dye for cotton. 

Iron Carbonate, FeCO,. Occurs jn nature as siderite, spathiciron ore, 
chalybite. 
Ir jls. forms three carbonyls, Fe(CO)s, Fe,(CO)9, and 
COL ae non-polar, soluble in organie solvents and 
dissociate on heating to produce CO and the metal. 


ous Chior! 
Fo 


Ir i 2 ide. FeCl, A white solid obtained 
aan Gao E eh TE rms complexes, e.g., FeCl. 6NH,, 


etc. 


Iron (III) Chloride, Ferr 
from Fe and Cla. For 
FeCl;, H,0, etc. 


Iron, Complex Cyanides. Deriv 
sides [Fe(CN)sNO]* 


FeCl,. Dark red crystals obtained 


ic Chloride, 
s e.g KgFeCls. H20, (NH,)s 


ms complexe 


atives of cyanoferrates e.g, nitroprus- 


White salt (HE+Fe,0,)- 


Iron Fluorides (a) FeFs- 
Forms hydrate and 


(b) FeF;. Obtained from Fe and HF gas. 
complexes such as KFeFs- 
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Tron Hydroxides, Ferric Hydroxide. Naturally-occurring hydrated 
i ferric oxides with the composition : } 


Fe0O3, 3H.0 to Fe,03,4H,O 
Cipitated hydroxide is a volumin ish p t 
Mena Precipitated, it is readily soluble in dilute acid. 
On prolonged boiling it reaches the composition Fe.O,, H:O an 
dissolves in acids with difficulty, 
Colloidal, Fe( OH), is read 


ily obtained a 
hydrolysis of ferric chlorj 


ide solution followed by dialysis. 


ndown by caustic alkalis 
e absence of O,). 


Tron Iodide, Fel,, Soluble jp water, 
air forms 9, 6,5, 4 and 


Iron Nitrate, Fe(NO,),, 9H.O and Fe(NO),.6H,0, 
Tron- organic Derivatives, Organic complex obtained from iron 
carbonyls and olefins (z-bonded Complexes), 
Tron Oxides (a) Fe.0,, Ferric Oxide. A Tusty-brown solid prepared 
by the action of heat on Iron (HI) hydroxide or FeSQ,. Occurs in 
nature as haematite (with corundum structure) and ¥-form (with 
$ Structure related to Spinal structure and closely related to 
FeO, magnetite. Fe,0, i i 


; 3 1S soluble in acids with difficulty and 
€comes insoluble On strong ignition, 


(b) Ferrous Oxide, Feo. A black powder Prepared by the 
careful reduction of ferri ide using CO or On exposure 
to air, it gets Oxidised to Fe,0. 


j pa Å basic oxide that dissolves 

miron salt solutions, 

OJy 6H,0. 

Iron Phosphate, FePO, . 2H.0. A dark brown Owder containing 
fron (I and Tron (ILD phosphates and ferric RES is used 
in medicines, 


oxidised to Iz and ferric deri- 
1 H,O. 


Iron Perchlorate, Fe(C1 


H-O. (green vitriol). 
commercially from 
ron and sulphuric acid. 
ot iron sulphate (ferric sulphate} 
(brown ting test for nitrates), 
(b) Ferrie Sulphate, Fes(SO,)s. Obtained from iron sulphate 
(in sulphuric acid) and an oxidizing agent such as O; or conc. 
HNO,. The salt ig obtained ag i ion 
Fe,(S0,)3.9H,0. Anhyd 
heating of hydrous salt. 


with the sulphates of zine, Magnesium, nickej 
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Tron Sulphides. FeS, Occurs in nature as pyrites and marcasite. 
Irving-Williams Order. A general order for ligands in the following 


sequence ; 
Mn?t <Fe?t<Co**<Ni*+ <Cu**> Zn**. 


Isatin, CsH;NO2. A yellowish red powder (M.P. 200°C) used in 


vat dyes. 
Isoamyl. ‘The group (CH): CH.CH2-CHa— , 
Isobars. Elements having different, atomic numbers (proton+ 
neutron) but same atomic mass (different chemical properties, 
i.e., different protons or electrons, ¢.8-» 


44, Ni, 4920 and 110, Cd, 1 6Pd ; etc. 


(Also lines joining points of equal pressure.) 
Isobutane, 2-methylpropane, C,Fio- Colourless gas, M.P. —145°C, 
B.P. —10°C. A by-product of petroleum cracking. Used in 

refrigeration. 

Isobutyryl. A group (CHs);CHCO. 

Isocyanates. Compounds having the group—N=C=O. Obtained 
from dialkyl sulphates and potassium cyanates. The poly- 
condensation products of di-isocyanates with poly-hydric alcohol 
are used as artificial rubber and light weight foams. Isocyanates 
are also used as modifiers in alkyl resins. 


fsodurene, 1, 2, 3, 5. Tetramethylbenzene, CoH2(CHs)4- 
Isodispersion. Describing a so] containing the dispersed particles of 
colloidal dimensions and all of the same size. For example, 
helix haemocyanate forms an jsodispersion of M. wt. 5,000,000. 


isodrin, An isomer of aldrin. 


Iscelectric Point. t which a hydrophilic colloid has zero 
electric Point. The pH ability: At the isoelectric point the 


ch i ins 
e GE is zero and the substance tends to 
flocculate. 
Isoelectronic. Compounds (molecules or ions) having the same 
number of electrons, €.8-, CO and N, are isoelectronic. 
Isoleptic. Compounds having all ligands the same, e.g., Fe(€O);, 
[Cu(NHs5)o)Cls- 
Isomerase. Enzymes used to catalys 
same molecular formula but different 
structural formula or spatial arrangement of atoms or differing 
in at least one of their physical or chemical properties, are said 


to be isomeric and each is an isomer of the others. 


e isomerization of compounds. 


Isomerism. Compounds having 
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lonization Tsomerism Cia 


Tsomerism: 


(a) Structural Isomerism—A t 


i ism in 
ype of structural isomerism 
which the structurale formula of the compound differ. The two 
types of isomerism are : : 


i i i in 
(i) Chain isomerism or nuclear 'somerism—due to difference 
arrangement of atoms in th 


e molecule, e.g., butane and 2-methyl 
propane. 


CH; CH, CH, CH, H3C—CH(CH,).CH, 
(ii) Position Isomerism—due to differenc 


€ in position of some 
group or atom, e.g., C;H,OH Tepresents 
2-ol. 


Propan-1-ol and propan- 
CH;.CH,.CH,.OH and 


CH;CH(OH).CH, 
Propan-1-O] 


Propan-2-O1 


famerism—due to the 
i P, e.g., C:H5OH and CH,OCH; or 
CH;COCH, and CH,CH,CHO. 
An important 
which is exibhit 
H 


| 
>C—C 


type of structural isomerism is keto-enol type 
ed by aceto-acetic ester, 


=0=> C=C_oH 
(keto) 


(b) Space Isome: 


c merism or Stereo. Isomerism 
the spatial orientation of atoms in a mole 
tant classes are : 


(enol) 


—due to a difference in 
cule. The two impor- 
(i) Optical Isomerism —due to asymmetry. These isomers rotate 
this plane Polarised light in Opposite directions. Such molecules 
have an asymmetric atom ie. are attached to four different groups 
called a chiral centre, e. 


8- D-lactic acid and L-lactic acid. 
(ii ) Geometrical or Cis-t 


tion about a bond betw 
acids show cis-trans js 


rans Isomerism—due to a restricted rota- 
een two ato 


: MS, e.g., fumaric and maleic 
omerism. 


H~C—cooy H—C—coonH 
and i 
HOOC—C_y H—C—cooy 
fumaric acid (trans) maleic acid (cis) 
Groups attached to the s 


„© same side of an atom form cis.and 
attached to the Opposite sides form trans isomer, 


Some inorganic compounds also show cis-trans isomerism, e.g-, 
[Pt(P Ph,),C],]. 
[Pt(NH,).C1 


2lBr, and [Pt (NH,), Brel 
2 
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Linkage Isomerism, —e.g.5 the isomerism in nitrite ion. x 

Nuclear Isomerism. The atomic nuclei with the same atomic and 
mass number but. different nuclear energies and radioactive 
decay properties, ¢.g., 124Sb has three isomers. 

Isomerization. The conversion of a compound into its another 
isomer. i 
Isomorphism. A process in which different compounds show same 

crystalline state. The substances are called isomorphous. 
Isonitriles, Isocyanides, Carbylamines. An organic compound hav- 
ing the formula R—NC. Colourless, toxic liquids, prepared by 
dehydration of farmamides (R: NH.CHO) with phosphorus 
oxychlorides in the presence of a base. 
R NH.CHO—*+R—-NC+H;0. 


A p-amine, CHCI; and ale. KOH forms carbylamine (a test for 
amines). They form stable complexes with transition metals; 


Isoparaffins, Aliphatic hydrocar 
carbon, e.g., isopentane. 


Isopiestic. Solutions, which have th 


solvent. a 
Tsopolyacids. Acids which form polymeric oxide and hydroxide 
bridged anions having one metal only: 
Isoprene, 2-Methylbutadiene, CsHs, CH= -CH=CH 
CHa 

D20: P. 34°C. A colourless liquid, insoluble in water 
but K benzene. Manufactured from butanone and 
methanol in the presence of KOH to form 2-methyl-3-ketobuta- 
nol followed by reduction to 2.methylbutylene glycol. These 
glycol vapours when passed over heated acid phosphate form 
isoprene. It is converted to rubber-like substance by heat or 
by the action of metallic sodium, etc. Used for the preparation 
of synthetic rubber-like material. 

bon skeletons of terpenes are made up of 
ne ihat ane C, of one unit is attached to C, of the 


bons with a branched chain of 


e same partial pressures of 


Isoprene Rule. 
isoprene units so 
next unit. 

(6 


| 
: C-C Csia 


Isopropanol. 2- propanol. 
Isopropy! Alcohol. 2-propanol. 
¿CH (CH). B.P. 152°C 


7l mene CoHia» CoH; 
eon ee ease Aut benzene in presence of HF. 


Isopropyl Acetate 
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Isopropyl Acetate, CH, COOCH (CHy)2._ B.P. 88:2°C. Colourless 


i i i ylene 
iqui luble in organic solvents. Obtained from propyle: 
saber acid (containing H.SO.). Forms azeotrope with 
52°5% isopropanol. Used as a solvent. 


Isopropyl Chloride, 2-Chloropropane, C3H,Cl. 


CH 
{sopropylidene. The group Jo 
CH, 


ANIN 
Isoquinoline, CHN, key 


N\“\/N 


Point or points in Spectra of transition metals 
n co-efficients are equal. 


Tsostructural, “Compo 
type of lattice and 


- A solid, M.P. 24°C, 


Isosbestic Point, A 
at which extinctio 


unds, substances or elements having the same 
Crystal structure, 


Isotherm. A line an a graph joining Points of equal temperature, 
eg.. on a P-V graph. 


Tsothermal Change. A Process that takes Place ata constant tempe- 
rature, The system is always in equilibrium with its surroundings 
in the isothermal Processes, 

Isothiocyanates, RNCS. 


Isotones, Atomic nuclei that haye 
different mass number. 


Isotonic. 


the same number of neutron, but 


ame element that hav: A 

n Properties) but different atomie 

weights, e.g., 12.0 and 14C. e isotopes differ. in physical 

Properties because of the di Te in mass, This property is 
tion of isoto 


x pes. Other methods for isotope 
h as fractional distillation, exchange reactions, 
magnetic, etc, 


€ same atomic 


ae the hydrogen is teplaced 

by deuterium (D) or tritium OES A ired for 
breaking a C—H bond. R aacreyiis require 

Isotopic Mass (isotopic weight), 

isotope of an element. 


Isotopic Number, The differ 
and the number of Proto: 


The mass number of a given 


ence between the number of neutrons 
ns in an atom, 


Juvenile Hormones ii 


Isotopic Weight. See isotopic mass. 


Isotropic. A crystalline solid exhibiting identical properties in all 
directions, e.g., reflection, thermal conductivity, etc. A cube is 


isotropic. 
Isoconie Acid, C,H¢O,, Hx1C=C—COOH 
CH,.COOH 
M,P. 162-164°C. White solid, used as a co-monomer in plastics,- 


J 


J. A measure of coupling constant in nuclear 
“J-Acid” Dyes. The simple monazo-dyes obtained from “J-acid’’. 


Jalapin, Cs}He:01s: A glycosidic resin. 
ned siliceous clay used as a gem stone and orna- 


magnetic resonance. . 


Jasper. A harde 
mental stone. 


Jelutong. A rubber- 
Costularia. 

J.J. Coupling. See Russel-Saunders coupling. 

Jones Reductor. A tube (having zine amalgam) used to reduce solu- 


tion prior to estimation. ; 
J gI unit of energy and work and is equal to the 
ae Ries moving the point of application of the force of 
one Newton by one meter in the direction of force, 1 J=1 Nm. 
J , arent law stating that the internal energy of a 
ias DA ona its temperature and is independent of its 
pressure and volume. Not applicable at high pressures, 
Joule-Th Effect. of the gases, except hydrogen and 
heli nii o cooling 0B their expansion through a nozzle 
um, underg ditions. This 3 known as Joule-Thomson 
i -. making solid COs, etc, 


like material obtained from the tree Dyera 


under adiabatic COP 
effect. Used for liquefyiDe alr, 
oil of cade. 
used to regulate larval 


Juniper Tar Oil. irel 
Ju , Josect, ormo. ae 
venile Hope or reproauction of insects. Used in insect controls. 


K 


K. Potassium. 


Kainite, MgSO, KCI,3H,O. Occurs in the Stassfurt salt deposits as 
beds. Forms colourless Monoclinic 


FE crystals (when pure). Used 
as a useful fertilizer and a source of potassium salts. : 


Kairomone. A material by which an insect is attracted to its food 
plant. 


Kaolin. Describing certain Primary clays, known for their whiteness 
after calcination and their high refrato 


Tiness, ¢.g. china clay. 
Kaolinite, Al, (OH); Si,0;. „A white clay ‘mineral, apparently 
amorphous but in reality crystallite {by X-ray analysis). An 
important constituent of china clay. ` 
Kapustinskii Equation. For an ionic Crystal, the lattice energy (U) 
is given by the equation : 


yaLZsZ-eM ( 1) 

R j n 
where Zi=charge on the c =charge on the: anion, 
L=Avogadro’s number, c charge, R=the equili- 
brium internuclear distance, M=the Madelung constant, and 
n=an integer. 


ation, Z_ 
e=the electroni 


The Kapustinskii equation is a Modified form of the above 
equation and is: 


u= No v Z4Z_e? 
(ritr) 


where v=the number of ions per Molecule, ry=the thermo- 
dynamic radius of caution, r_=the thermodynamic radius © 
anion, R=(r,+r_), the average value of n=9 


Karl Fischer Reagent. A mixture of I ; d in 
pyridine —CH,OH, 2 and §Q, dissolve 


Kayser. A proposed unit of frequency 1 cm“, 


Keto-enol Tautomerism 143 


Kekule Structure, of Benzene. A structure of benzene with’ alternate 


double bonds, e.g., AN <l | 
AA NA 


pecans ones structures contribute to the resonance 
Kel-F. A thermoplastic. 
rer ame gul to Oot centigrade seles n CO Ë 
Kelvin Scale. See absolute zero. 
Kepone, C1oH100. A ketonic solid, used as. an insecticide and 
fungicide. : 


Keratins. An insoluble protein or group of proteins, belonging to 
the scleroprotein class, found in the skin, hair, nails, horns 
hoofs, etc. Found in a and 8 form. ae 


Kernite. Na:B,0,, 4H,0. An important source of borax: com- 


pounds. 
Kerosin. A petroleum fuel, used as lamp oil and with boiling range 


of 410—570 K. 
Ketals. Ketone acetals of general formula 


R OR” 
R’ >C< OR” 


btained by reacting acetylene (C,H,) with 


colourless liquids 0 
ol i ce of HgO and BFa~ 


alcohols in the presen: 


Keten, CH,=C=0. A colourless gas, obtained fro 
(passing through metallic tubes at 550-800°C). Bea aes 


acetylating agent. 


Keto. A group >C=0. 

Keto-enol Tautomerism. Describing an equilibrium of o i 
pounds between two. isomers in which one ae tte ween 
and the other an enol. It is due transfer of a hydrogen one 
between the oxygen atom of the carbonyl group and an een 
carbon atom. For example, acetoacetic acid shows scent 

merism as shown below + auto- 


i 
e O OH 
| 
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Ketohexose. A ketose sugar with six carbon atoms and containing 
ketone group, e.g., Glucose. 


Ketols. Organic compounds containing both a keto and an alcohol 
group. Formed by condensation between two molecules of 
ketone or by oxidation of Glycols. Exhibit the properties of 
both ketones and alcohols. 

Ketone Bodies, Acetone Bodies. Organic compounds such as 


propanone (acetone), CH,COCHs, acetoacetic acid CH,COCH, 
COOH, etc. À 


E C 
Ketones. Organic compounds having the >e=0, 
@ 


: R 
: group and represented by tu: general formula »=0, 
3 R 
where R and R’ are alkyl grou 
They may be Aiphatigi alicyclic, 
cyclic ketones the carbon of the carbonyl group fi f 
the ring. Formed by passing th Sr ard ee DATENO 
at 400°C or by the dry distillati 
ketones are usually prepared by tees 
ketones are generally, liquids w caliphate 


tr idizi 

produce a mixture of ca i i Tey Serre 

with Fehling’s solution and Tollen’s Teagents (a distin uishing 

test from aldehydes), Do not undergo polymerisation = 
Ketose. A sugar containing potential keto- 3 

pentoses, ketohexoses, etc. S (CO) group, eg., keto- 
Ketoximes. Organic com 

Formed by the keto 

amines and also under 


with sulphuric acid. carrangement when treated 
CHA cH 
C=0FH. NOH = iA Co 
CH,” cH,” CO=NOH+H,0 


Acetoxime 
Ketyls. Intensely coloured salt i ? 
KOC (CH) *etradleal anions of Ketones, ég: 


Kevlar. An aromatic amide fibre. 


Kieselguhr. A- naturally occurri 
(S0). Used as an aero ie EDONON form of silica 
Kick’s Law. A law related to the Power conanipiig Support. aa 
reduction process and mathematically it is expressed a any size: 
D . 
Hp=K_ log ai 
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where Hp=power consumed, D=origi i 
E med, ginal diamet i 
d=final diameter of particle, and K=an Shite oe 


Killed Spirits. ZnCl, solution used as a flux fi : 

by adding zinc to ‘hydrochloric acid. OF SORES OTE 
Kilo (K). A prefix denoting 10%, e.g., 1 kilogram (10° gms.) 
Kilowatt-hour, (kwh). A unit of electrical ener : 

` : 4 gy, equal to th 

energy transferred by one kilowatt power i £ 

376x108 J.) EE AE Rae ee 
Kinase. An enzyme used to catalyse the transfer 

from ATP to the final substrate. of pues phate 


Kinetics, Chemical. A branch of chemistry used to study th 

characteristics of chemical reactions, ¢.g., rate of a S the 
effect of temperature, pressure and concentration on the rate F 
a reaction, the mechanism of a chemical reaction, the efect of 


a catalyst on the reaction, ete. 
Kinetic Theory of Gases. A theory of gases with the following 


assumptions : 
1. A gas is made up of molecules which are always in a ran- 
dom motion. 


A gas shows a pressure at a temperature. 


3. The gas molecules collide with each other and with the 


walls of container. 

4. The molecular collisions are always perfectly elastic (no 
Joss of momentum of particles). The general kinetic gas 
equation pV=nRT, and the various properties of gases are 
derived by applying the law of probability and of particle 
dynamics to such systems. 

King’s Yellow. A pigment made up of a mixture of arsenic trisul- 
phide and trioxide. 

Kipp’s Apparatus. An apparatus for the production of a gas from 
the reaction of a solid and liquid, e.g., the production of H,S gas 
from iron sulphide and dilute sulphuric acid. 

Kirchhoff’s Equation. An equation derived from the First Law of 

off’s Eq Jating the specific heats of POSSE ced 


Thermodynamics CO-Te g j 
products fs a chemical reaction with the total heat 


(2) as represented below : 


aT 

ific heats (heat capacities) of 
where C, and C3 are the specific I ee 
“nts and products of the chemical reaction. 
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Kjeldahl’s Flask, A flask used in the estimation of nitrogen by 
Kjeldahl method. 


Kjeldahl’s Method. A method used fo 
gen in organic compound. The org 
to ammonium sulphate by _ boi 


ch is determined by volumetric 
titration methods, 


Knocking. A process responsible for reduced Power output which 
is accompanied by sharp knocking sounds in spark-ignition and 
Compression-ignition engines, It is reduced by adding anti- 
knock substances, 


Kohlrausch Equation. An equation which ex 
of strong electrolytes on dilution 


AW —A=kKV 0 


where 00=-the equivalent conductivi at infinite diluti 
t cl e dilution 
Av=the equivalent Conductivity at vole 5 


n v, k=a constant, 
and C=the concentration of electrolyte, e i 
good at high dilutions, me The equation holds 


plains the behaviour 
and states, that 


A process used for the i f 
preparation o 
: nsaturated hydrocarbons by the ales of 
alkali salts of aliphatic carboxylic acids, ©.8., ethane from con- 
Centrated solution of Sodium or Potassium acetate 
At anode: 2CH,COO"->CH,— CH, 420,4 2e- 
At cathode : 2H,0+2e"-20H-4.4, 
This is a coupling Teaction and onl i 
i Y the alkanes with even 
Fiabe of carbon atoms in the chain can be prepared by this 
Kr. Krypton. 


Kreb’s Cyele, Citric Acid Cycle, A cyc ; A 

bolism to-achieve the controlled seas, AEE a 

» derived from carbohydrates an s 

molecules (e.g, amino acids) 
can be used in the cycle, 

CO, and reduced co- 

NADPH, FADH,, whic! 


ss at energy sources, unde 
conditions. This occurs through the Tepiratory chase 


n cell meta- 


axrobic 


Lactams Ve 


Krilium. The trade name for a soil conditioner. 


Kroll Process. A method used for the production of 
by reduction of metal chloride with ma i pome melals 
tion of Ti from TiC]. Poea E Ee he produce 

TiCl,+2Mg—>2MgCh+ Ti 

Kryptan, Kr., At. No. 36, At. wt. 83°80, M.P.—157°3°C, B.P.—153°4°C 
D 373. A colourless, monoatomic, inert gas belonging to 
zero group of periodic table. Electronic configuration 4s? 4p° 
Obtained by fractional distillation of liquid air. Used fin 
fluorescent lights and in photographic flash lights. 


Korchatovium. 104th element in periodic table and belongs to 
post-actinide series. 


Kurrol Salt, NaPO, A logg chain metaphosphate. 

Kynurenic Acid, CipH;OsN- 4-hydroxyquinoline-2-carboxylic acid. 

Kynurenine, CyoHy2N2Os- An intermediate substance formed in the 
metabolic breakdown of tryptophan. 


L 


Label. A stable or radioactive nuclei used for the investigation 
of some processes, 2-8» 4 chemical reaction. Radioactive isotopes 
are used as ‘label’. 

Labile Complex. A complex which takes part in very fast reactions 
mainly gana exchange reactions, e.g.» [Co (H.0)n}?*. > 

in various bacteria, in mush 

Laccase. An enzyme found in various y Soomi 

“in higher ‘tants and fruits and which is responsible for the erie 
dation of polyph e respective quinones. 


Lactalbemin. A protein. 
175000. Present 12 milk. 

ganic com ounds containing the NRCO srolp. a 

pan oT re the Frolecule. Amino acids when heated pia 

ptet ro form lactams a reaction 3 is amino group with 

caboxyl group within the po pe a n eee they are 

colourless poisonous solids, Lactams may be ring compounds 


containing five, 5* and eight atoms. 


La. Lanthanum. 
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Lactic Acid 
6-Lactic Acids. Hydracrylic acid. 


. . + COOH. 
i id, 2-h droxypropionic Acid, C3H,Os, CH;.CHOH. y 
aos rete M.P. 18°C. L-lactic acid and D-lactic acid ane 
known. L-lactic acid (sarcolactic acid), occurs in muscles du 
to the breakdown of carbohydrate 


(M.P. 25-26°C). Lactic 
the fermentation of 
Sugar containing materials, 


pure sugars or 
e.g., Starch hydrolysates. 
S1sHeOn+H.0-> Cely.0e+- CH, .0, 
iS Glucose Fructose 
B. 


CHO 
pena aael acidii lactiiy 


2CH;—CHOH—COOH 


Used asa mordant for dyeing wol, as acidulant in candles, 
in medicines and in Plastic industry, 
Hs CH, 
| 
H—C—OH HO-C—H 
l | 
COOH COOH 
(—)-lactic acid 


(+)-lactic acid 
Lactide, C,H,0,. Occurs in Optically acti 
slow distillation of 


ve forms, Prepared by the 
Concentrated soluti; 


ons of the lactic acids. 
is! 
- CH—CO 
A 
(0) ‘Sy 
N 7 
OC—CH 
| 
CH, 
Lactide, 
Lactides. Compounds containin i 
g the group and obtained from 
WE hydroxy fatty acid by the EA water 
Laro, ( eating of the acid), 
Lactones. Anhydrides formed 
the hydroxyl and-ca EM 


elimination of water between 
tboxy] 4 i 
of Y. and ‘B-hydroxyacigg, SOUPS of hydroxy acids, e.g., lactones 


Y B a so 
CHa—CHa—CH,— Coon —H,0 cud 
a S 
OH A | z 
Y-hydroxybutyric acid CH 


2—CH, 
Y-butyro lactone 


I 
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Lamp Black 
(0) 
VA 
CH,—C 
TA N 
and H,C Oo 
WA 
CH,— CH: 


$-valerolactone 
Lactose, CysH2,0n (milk sugar). Found in milk of all animals 
(6% in human milk, 4% in cow’s milk), Optically active, found 
in two series of isomers and composed of glucose and gallac- 


tose unit. 

Laevo Rotatory. See optical activity. 

Laevulinic Acid, Laevulic Acid, C,;H,O3, CH 
M.P. 33-35°C. Obtained from cane sugar or si 
HCI. Used in cotton printing. 

Lake Asphalt. A naturally-occurring mixture of bi 
universal and organic matter. 

Lake. A pigment obtained from organic dye 
compounds. 

Lambda (A) Print. The transition temperature of He; and Her. 

Lambert’s Law. The law states that layers of equal thickness of 
a homogeneous material absorb equal proportions of light, or 
mathematically, 


,COCH,CH,COOH. 
tarch and con. 


tumen with 


stuffs and inorganic 


I=],e5*4 
where I=the intensity of the transmitted light, Io=the intensity 
of incident light, d=the thickness of the layer, and k=a cons- 
tant (absorption co-efficient), characteristic of the substance. 
k depends on the wavelength (A) of light. 


Lameller Compounds. Compounds with a crystal structure made 
up of thin plates or layers, e.g., talc [Mge(OH)2Si,O10] and pyro- 


phyllite [Al(OH):Si4010]. 

Laminarin (CgHioOs)n. A white powder, obtained from 6-D- 
glucopyranose units. 

Laminates. Laminated sheet materials prepared by bonding layers 
of reinforcing agents such as cotton cloth, paper, asbestos 
fabric, and glass clothes by synthetic, resins. Amino resins oF 
phenol resins can also be used as binding materials for sheets. 
They have high track resistance, high water and’ acid resistant 
power and good tensile strengths. Used for constructing gears, 
bearings and as decorators. 

i ivi f carbon 
black pigment). A finely. divided form of | 

Lanp Da a the incomplete combustion of an organic com- 


pound. 


150 


Langmuir 


Langmuir. A unit for absorption, 19-6 torr ads 
a surface for 1 second. 


+bp 
where 6=the fraction of the 


i surface covered by a gas adsorbed 
at a plane solid surface, p =the Pressure of th 5 
brium with the Solid Surface, and a constant called the ab 
sorption co-efficient, an equilibrium co 

process, 


(A monolayer formation of gas js assumed on the solid 

Surface), 

Lauoceric Acid, Coo o00,. A Saturated dihydroxy acid pre 
in wool, (M.P. 105°0); 

Lanolin. M.P, 37C. A Pale yellow substance obtained from wool. 
Used in Medicines, 

Lanthanides, À grou o 


uP Of elements (from Lanthanum to Lutetium) 
Whose 4 Orbitals ar, being filled. Closely related series 
of 15 elements having electronic Configuration 4 F652 (excluding 
La) and Ga nium a lum have an additional sd $ 

e ; e La itself has no Felectrons (x Sd'6s*] bu 
Still included in lanthanide Series, ime 


a 
th similar Che 
are separated by c at 


» The elements 
taphy or ion-exchange. 
Lanthanide Contracti 


n ` A regular decrease in ionic and atomic 
Tadii across the lanthanides 


» La. At, No, 57, 
3454°C, D 614 a 


fe, cat 138°9055, M:P. 920°C, BP: 
À n Soft, ducti e, i t be: 
onging to the lanthanide Series, EA sane aren, oe 
in Many Minerals Such 


ite nagnetic element found 

in cans, MOnazite an astnasite, Used in 

St, in carbon-arc Search lights, ete. 

Lapis Lazulj (ultramarine, mineral), semi- Precious stone, 

Laser, A device to Produce beams of Monochtomat 
Very great intensity where the Waves are Coherent (the wave 
fronts are 1N steps with one another), ample of a solid laser 
1s the ruby crystal (ALO, Containing about 05% Ct). Used 
in devices where controlled € is required, ig Raman 
Spectroscopy and in pes 

Lassaizne’s Test, e r the Stection of nitroge 
sulphur in an organic Compoun 


n sea, halogen or 
ine <7 € Olganic Compound is con- 
corresponding 


of nitrogen, alogen or 
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sulphur by fusion with metallic sodium. Nitrogen is detected 
by the formation of a Prussian blue colour with ferrous sulphate 
solution (containing FeCl) and HCI. Halogens in the com- 
pound are detected by AgNO, solution to form precipitates of 
silver halides. Sulphur is detected by sodium nitroprusside. 


Latent Heat (a) of fusion—The heat absorbed when a solid is 
converted to liquid at the melting point. 
(b) of vaporization—The heat absorbed when a liquid is 
converted to a gas at the boiling point. Latent heats are gene- 
rally expressed in J mol? 


Latent Image. A term used in photography. 

Latex. An emulsion or suspension containing rubber particles. 
Many natural rubber latex were obtained from the bark of 
some trees. Many synthetic rubbers and polymers are produced. 
as latex, e.g., PVC. Used for the direct manufacture of rubber, 
adenine and for paints. 

Lattice. A regular three dimensional arrangement of points in a 

y contain the particles such as atoms, 


crystal. The point ma 4 $ 
ions or molecules in a solid. Lattice structure can be studied by 


X-ray diffraction method. 

Lattic Energy. A measure of.the stability of anionic solid struc- 
ture with respect to ions inthe gas. It can be defined as the 
energy required to break down 1 mole of an ionic lattice into 
its constituent ion in the gaseous state and separated from each 
other to an infinite distance or the energy released when ions 


of opposite charge are brought together from infinity to form 
one mole of a given substance. 


M#Xe-(solid)->M*(g)-+0X (8) 
It can be calculated by Kapustiniskii equation. 


Laue Pattern. Patterns obtained on photographic plates during 
the X-ray investigation of crystal structures. 


Laughing Gas. Dinitrogen monoxide. 


Lauric Acid, C,:H2,02 n-Dodecy! Acid. M.P. 44°C, needles. A fatty 
acid occurring in milk, Jaurel oil, coconut oil, palm oil, etc, 


Laurite, (Ru, Os)S,. A source of Ru and Os. 
Lauryl Alcohol, Dodecyl Alcohol, CHa. An alcohol, M.P. 24°C, 
insoluble in water but soluble in alcohol. Manufactured by 
reduction of ethyl laurate Or glyceryl tcilaurate by hydrogen 


under pressure. Used ia the manufacture of detergents. 
terfacial angles. 


Law of Constancy of Angles. See in 
Law of Isomorphism. Mitscherlich’s Law. 


Law of Mass Action 
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Law of Mass Action. At constant temperature, the rate with which 


reactants take part ina chemical reaction is directly Proportional 
to their active masses.. For the reaction 


GA+bB->Products 
the rate of the reaction oc[A]: 
a[B]’ 

=k[A] [B]? 


where [A] and [B]=the active masses of Teactants, a and b the 
number of moles of reactants and k=the rate constant of the 
reaction. 


Active mass= Activity Coefficient x Concentration 


activity Coefficient is unit 
active mass js numerically equal to the mo}, 


ewland’s Law. 


y and, hence, the 


ar concentration. 
Law of Octayes, See N 


A radioactive transuranic element 


Ot occur in Nature. Several short- 
t ave been Synthesised by bomb, 
largets with B and “B nuclei in 


3 nown only in +3 oxida’ 
Solid compounds, 


. Method. A method used to calculate molecular orbitals 

which is based upon the concept that the molecular orbitals can 

as a ‘linear combination of atomic orbitals’, 

Leaching, A Process o Washing out ofa Soluble Material from an 
Insoluble one (solid) by Using a Solvent, 

Lead, Pp, At. No, 82, At. wt. 207:2 (approx.) M.P 327°502°C, 
B.P. es a A dense, dull grey and soft element of 

OF periodic ta le, occurs as galena (PbS), anglesite 

(PbSO,), litharge (PbO) and cerussite (Pb s). Obtained from 
galena by concentrating (by froth flotation Method) Toasting 

and Teducing the ore, 


2PbS +30,—>2PbO-+ 250, 

PbS+20,-5 Pbso, 
2PbO+ 3C+2Pb+2¢€0 
PeOtPUS+2Pb +250, 
PbSO,+ 2C+Pb+ 2CO+ 50, 
TecoOvered from 
isotopes. It has 
Sp? and exhibits Simila i 
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(plumbus and plumbic) have low M.Pts. Used extensively in 
alloys, in storage batteries, for covering electrical cables, etc. 
Also used inthe manufacture of lead accumulators, red Jead 
and white lead. : 


An clectrical accumulator made up of spongy 
lead plates connected in series to the negative terminal and 
lead oxide plates connected to the positive terminal. The plates 
are interleafed and the electrolyte is dilute sulphuric acid. When 
acurrent is passed through the accumulator PbO, is formed 
on one sets of plates and Pb on the other, and some H,SO, is 
formed. -When. electricity is generated in the accumulator, 


H,SO, acts on Pb, PbO and PbO, to produce PbSO, and water. 
The emf when fully charged is about 2'Z volts. To recharge 
the accumulator, electric current 1s passed through it in a 
direction opposite to that of the current supply. 


Lead Azide, Pb(Ns)s- . Used in explosives. 

Lead Bromide, PbBrz- Soluble in hot water. 

Lead C te, PbCO, A white poisonous powder occurring in 
Seats ors basic carbonates, €.8+ Pb,(OH),(CO;)2, from 
lead ; used in paints. 


Lead Carbonate Hydroxide 
lead carbonate. 


Lead Chromates, PbCrO,. P 
CrO, or Cr,O7"- 


Lead Fluorides, 


PbF,— Obtained fro u 
PhF,—A strong fluorinatins a a D 
p ico printings, as a mordan 
a ne eae aed cae! yellow pieaicnty 
Lead Organic Derivatives: Derivatives, C e ra t ctra: 
methyl lead [(CH,)sPb] and tetra-et y Rep)! 
are anti-knock additives for petroleum 


‘Lead Oxides 


Lead (11) Oxide, PbO. A 3° 
roasting molten lead 1n ane i 


Lead Accumulator. 


(white lead), 2PbCOs, (PbOH),. See 


recipitated from solution of Pb?* and 


m aqueous solutions. 
gent. 


llow crystalline powder formed by 
E OF re is obtained by heating 
Pb iting point while massicot 1s obtained below 
its se he velit Used in the manufacture of paints and var- 
ing . 
nish in pottery. 5 
ishes and inp bO, (lead dioxide). A dark brown solid 
Lead (IV) Oxide, POU: 1 reducing lead oxide with KCIO,. 


ly 
Prepared electrolytical 4 
Used in the manufacture of matche 
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Lead Silicates. Silicat 


es of lead insoluble in d 
in glazing pottery a 


nd in glass manufacture. 
r 7 Naty z l 

Iphate, PbSO,. A white solid occurring in the minera 
Gets Insoluble in water, forms basic lead (II) sulphate 
when shaken together with lead (II) hydroxide and water, Used: 

in pigments. 

Lead Sulphide, PbS. 
rectifier in electric: 


ilute acids and used: 


A black solid Occurring in galena. Used as a. 
al components, 


Lead Tetraethy] (tetraethyl lead), Pb (CH,CH,),, TEL..A Poisonous 
liquid, insoluble in 


water and 
j an additive in internal com- 

bustion engine to increase the oct: l 
Leaf Filter, A device of filtration, 


Lean Gas. A fuel gas with a calorific value of 100—450 BTU/ft®’ 
Or 37—168 mnJ/m3, 

Leather, Animals and Other skins which are tanned. 

Leblanc Process, An obsolete Process for the Manufacture of 
Na,CO,, 

inciple. Jf a system is in equ 


Brig 25 Concentration) that determine 
e c n of equilibrium, will cause i 
shift in Such a Way as i 


} to minimize the effect of this change. 
4 reaction such as 


Nu) +3H,(g) = 2NH,(g) 
ause 
monia, 


increasing the Pressure will c 
the formation of more am 
Leclanche Cel AN pri 
anode, a 


the equilibrium to shift towards: 


ammonium- 
-J MnO, and crushed carbon 
a depolarizer), The dry cell is used for 
radios, etc, It is made up of a mixture 
and acts as an electrolyte 
LEED. A technique for investigating the two dimensional surface 
structure of solids, The surface to be investigated is bombarded 
with electrons. of low energy (between 6—600 Volts), and the 
electrons diffracted by surface atoms of the Solid are collected 
on a fluorescent Screen. Use Study surface structures 
before and after chemisorption OF any other chemical reaction 
on the surface, 
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Legumelin. A protein of albumin class. 
Legumin. A protein of globulin class. 
Lel. A term used in chelate chemistry. 


Lepidolite, Sis0. Als (Li, K); (F, OH)». A lithium potassium mica. 
Occurs chiefly in pegmatites. Used as a raw material for the 
mannfacture of Li. 


Leucine, a-Aminoisocaproic Acid, C,Hi302N, 


Hy 
2 DHC.CH:.CH.COOH. Colouitless crystals, M.P. 293°C. 
H. 

z NE: 
Soluble in water up to 2%- 
obtained from proteins. 

Leucite, K2Al,Si,Oi2- Potassium aluminosilicate ; occurs as a 
primary constituent of volcano rocks. 

A white pigment prepared from the 


One of the important amino acids 


Leucopteron, C.H,O3Ns- 
wings of butter! ies. 


Leucosin. A protein of albumin class. Present in the seeds of 
wheat, rye and barley. 

Leuco Compounds. Colourless compounds obtained from dye 
stuffs. 

Leven, (CoH 100s): A water-soluble polymer of fructose present 
in some grasses. 

Lewis Acid. A substance (molecule, ion or radical) that can accept 
a pair of electrons to form a coordinate bond. Acid is thus 
an electron-pair acceptor and base is a donor of electron 
pair. For example, the reaction Et,N+BCI,Et,N : BCls, 


is an acid base neutralization reaction, though, there is no 
proton nor any OH group 


(in chlorobenzene medium). 
Ht ÔH —> H:0:H 


Heese El oar 
Metal ions in coordinate compel 
they also accept electron-pair. 


Lewis Base. An electron-pair donor to 


Lewisite, CsH,AsCl,. A war gas poison. 
and oxidizing agents. 


Li, Lithium. 


nds are also Lewis acids as 


a Lewis acid. 
Destroyed by alkalis 


Libration 
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ibrati i illati 
ibration. The Totational osci 1 
z within the lattice are known as li 


Licanic Acid, C,sHos05. 


ons of the whole molecule 
bration modes, 


Liebermann’s Reaction. 


A test for the 
or —OH groups. 


identification of —NU 

i i +a 
—NO roup—Concentrated sulphuric acid+ substance 
crystal of phenol, warm—a green colour develops which .changes 
to red in water and black blue 3 


with alkalis. 
(0) 
— OH group— Substance+-a crystal of NaNO,+cone. HSO,, 
Spa dilute and add alkali—the formation of a distinct 
colour, 


Ligand. A molecule orion which forms a coordinate bond CG 
metal atom or ion ina complex, e.g.,.NH3.is a ligandin [C 
(NH,)6ICls. 


Ligand Field Theory. See Crystal field theory. 


Light (visible radiation). An elect 
detected by human eye, 
400 um (far ‘ted’) and 700 


Light-Heavy Selectivity, 


A phenomena in solvent extraction in 
Which the extraction power of a solvent depends on the M. wt. 
of the component extracted, 


Light Petroleum. The refined fraction of petroleum or shale oil 
boiling from 40°— 60°C. Contains Mainly the pentanes and 
hexanes. Used as 


a solvent for the fats and waxes. 
Light Scatterin 


c g. A phenomenon of Scattering of light by suspended 
particles (size of the particles should 
the wavelength of the li 


tromagnetic tadiation which is 


The wavelength (A) Tange is between 
nm (far ‘violet’), 


be Slightly smaller than 

t! light used). Used to estimate the 

molecular weights of macromolecules and to detect the end 
point in precipitation titrations, 


Light Stabilizers. 


Lignin. An amorphous, highly polymeric subs 
cellulose in lignified Dissolved out from pulp by SO, 
and lime water. Responsible for the stren h i 
25—30%). Use 


as emulsifier, etc, 

Lignite (brown coal). A type of soft fuels, similar to the peats 
(containing large quantities of water), Occurs in seams quite 
near the earth’s surface. 
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Lignoceric Acid, C,,H,sO2. A fatty acid occurring in free and com- 
bined state in several oils, fats and waxes. 

Ligroin, Petroleum Naphtha. A fraction of petroleum boiling bet- 
ween 90°—i20°C. Contains chiefly heptanes and octanes. Used 
as a solvent. 

Lime. A white solid formed by heating calcium in oxygen or by 
the thermal decomposition of CaCO,. Manufactured by heat-- 
ing limestone at 550°C. 

CaCO, = Ca0+CO: 
Lime stone Lime 
Used for the formation of slags and in white washings. 

Lime Stone. A natural variety of calcium carbonate (calcium 
carbonate in the formsof calcite). Commercial lime stone con- 
tains iron oxide, magnesia, alumina, silica aod sulphur with 
CaO and MgO. Used for making calcium compounds, carbon- 
dioxide and cement. 

Lime Water (calcium hydroxide), 
calcium hydroxide. 


Limiting Density (of a gas). Ifa mass w 
litres at 0°C and pressure p atmospheres, 
density of the gas per unit pressure. 

W_ varies with p. The value of this 


Ca(OH). (slaked lime). See 


gm of a gas occupies v`’ 
the quotient w/pv is the 
But gases do not obey 


Boyles’ Law strictly, 
$ 7 4 he limiting den- 
quotient when p approaches Zero, 15 known as the limiting 
sity of the gas. Alternatively, it is the density of an “ideal’ gas. 
Limonene, C,oHs- An optically active terpene. Obtained by the 
action of heat on limonene. B-P- 176°C. 
ie 


ie 
H;C CH: N : 
Linalool, C,,H,,0. B.P. 198-199°C- Present in many essential oils... 
Optically active. CH; oe 


458 Linamarine 


Linamarine, C,)H,,O,N (acetonecyanhydrin-8- glucoside). CsH1,05. 
o. 


3) CN. M.P. 143°-145°C, Occurs in young flax 
plants and Phaseolus lunatus. Usedas a primary material for 
rubber synthesis. 


Lindane. The Y-isomer of BHG, HCH. 


Process. A process for liquefying O, and N, by compres- 
eee es about 300 bar (20MN/m?) followed by refrigeration 
and fractionation. 


Line Spectrum. A spectrum consistin 


lines corresponding to single wavelength of emitted or absorbed 
radiation (also single frequency), Each line on spectrum 
(at a frequency) corresponds to the appropriate electronic 
transition. It is a characteristic of an element in the atomic 


g of a number of discrete 


state. ` 
Linkage. Bond. 


Linoleic Acid, Linolic Acid, Ci.Hs.0,. A liquid, B.P. 229-230°C/ 
16mm. Unsaturated fatty 


acid Occurring in linseed oil, -cotton 
seed oil and several other vegetable oils. 


i i Used to treat animals 
which fail to lay down fat and suffer from skin and kidney 
diseases. 

Linolenic Acid, CigH900,. A fatty acid occurs in linseed oil, Used 
as an essential fatty acid, 

Linseed Oil. Linolenic acid— 
Used asa drying oil, in resing and margarine, 

Lipases, A class of hydrolases 


(enzymes), 
Lipids. They are fatty acids which are solub! 
and insoluble i 


Containing oil of vegetable origin. 


i ou » the Phospholipids 1 ereb 
and derived lipids, the fatty acids, sterols, 

Liquid. The state of matter in which 
loosely bound by intermolecular forces, 
their shape with a fixed volume, 

Liquid Air. A nale blue liquid and a mixt iqui 
and liquid nitrogen. 2 mare of liquid payee 


Liquid Copia, tical liquid that 
ture. tained by eating 
acloudy liquid is first formed followed Fp a GMa) 

higher temperature. Each 


stituent Particles are 
Liquids can change 


Those who 
Substances 


are made up of Molecules which 
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have high degree of asymmetry (long thin m 
5 ol 
planer moleculen) and. which allow only a little Panes Ú ae 
liquid state at low emperature. Used i ; 
in spectroscopy, etc. SOB ernometer iuniti; 
Liquid Extraction. A process of extractin iqui 
from a liquid mixture by a suitable SONEN. a aoidicomponent 
Liquid Oxygen Explosives, LOX Explosives. E i rae 
oxygen and a fuel (carbon black). r aeoe dof avid 
Liquid Paraffin. A highly refined white oil used as a laxative 


Liquids, Structure of. A liquid has an order ‘intermedi 

u oi. sl mediate bet n 

the perfect disorder of molecules in a gas and a a 
sional order in a solid (no range order). men; 


Liquidus Curve.. If the freezing points of the mixture a 
: re 

graph using temperature and composition as erases x aia 
gram), the line joining the freezing points is known as called 
liquidus eave the Ce We ee at which the last traces ce 
liquid just solidify are plotte against compositi A 

lled a solidus curve. position, the resulting 


curve is ca 
Liquified Natural Gas (LNG). Natural gas liquified b A 
about — 160°C and at 1 atmosphere pressure for S 


purpose. 
Liquified Petroleum Gas (LPG). A domestic and industri 

and a mixture of Cs and C, hydrocarbons (Gp. Sane 

butane and propane). Stored and transported as liquids 


Calorific value 10° kJ/m*. 
Litharge, PbO. (Lead oxide). 


Lithia, Li,O. Lithium oxide. 
Lithium, Li. At. No. 3, At. wt. 6'940, M.P. 180°C, B.P. i 
D 0°54. Occurs as petalite (LiNaH)AI(Si,0,).. A EAS 
moderately reactive metal, the first member of the alkali See 
group (I group) of periodic table. Chief minerals of lithium 
are triphylite [(LiNa),PO,+ (Fe, Ma),(PO,)s]. lepodolite or 
lithium mica, (Li, Ke Auth OH),Si,Oo], amblygonite 
[LIA] (F, OH)PO,] and spodumene [Li Al{SiO,).], obtained b 
‘electrolysis of a fused mixture of lithium and potassium chl BA 
rides, with @ C anode and an iron cathode. Solutions of Li 
salts in solvents such as pyridine, acetone, etc. On electrol Li 
produce pure Li. Forms LiH, Li,O, LiN when reacted Bias 
oxygen and nitrogen. Li compounds impart a are h 
teristic purple colour to flames. Li compounds are used i 
organic synthesis (alkyl and aryl compounds), in Botanic: aha 
glasses (LiOH), in air conditioning plants (LiCl and LiBr), i 
food stuffs, in fungicides, etc. > in 


160 Lithium Aluminium Hydride 


Lithium Alumivium Hydride, LiAlH,, 


A reducing agent ; used in 
the formation of aluminium hydrides. 


ution. Sparingly soluble in water 

(distinction from other I 3 

carbonates of Mg and Ca (di 
yh z 3 D ; iek CO, or 
Lithium Chloride, LiCl. A white solid obtained from Li,CO; 

Li,0 in HCI solution, Forms dihydrate {Licl. 2H,0] below 

19°C and becomes anhyd C. Dissolves in Oreanle 

solvents, Forms ic cry ost deliquescent substance 

which forms mono., di- and tri-hydrates, 


Lithium Hydride, LIH, A white Crystalline solid formed from Li 
` and H, at 500°C. Reacts with water to form Li(OH) and Ho. 
Used as a reducing agent for the Preparation of other hydrides. 

Lithium Hydroxide, LiOH, H0. A stron 
Li salt or ore and Ca(OH). U 
and for absorbing CO,. = 

Lithium Organic Derivatives, Prepared by RCI in C,H, or petro- 
leum ether and Li (where R is an alkyl group). Generally 
Polymeric, e.g., (LiMe),. Used in industrial and laboratory 
Synthesis and in alkene-polymerization. 

Lithium Oxide, Li,0. A white Solid obtained from Li and Oz. 
Forms LioH with water, 

Lithography. A printing process in whic 
generally made of grained Al or Za, 
light sensitive materials. 

Lithopone, Charl 


ton White, 
sulphate (70%) and zinc 
pigment. 


g base, obtained from a 
sed in greases, storage batteries 


h the printing plate is 
which is coated with the 


Orr’s: White. A mixture of barium 
Sulphide (30%) by weight. Used as a 


ed from lichens by oxidation in 
t Cubes which are dis- 
dicator, The PH range is 4°5 to 
Ndicator as a litmus paper (blue-alkaline, red- 
acid). 

Litre, l. A unit of volume (1073 m3) equal to 1600 cm3, 
LNG. Liquefied natural gas. 


Lone Pair. A pair of electrons which does not take Part in bond- 
ing, e.g., ammonia has a lone pair of electrons GNH,). Lone: 
pairs generally form Co-ordinate bonds, 

Long Periud. See period. 
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Loschmidt’s Number. The number of molecule i 

G . n sofani i 

a unit volume at standard conditions of aae aes id 
pressure ; equal to 2'687 x 10 cm™?. on 


Low Energy Electron Diffraction. LEED. 


Lowering of Vapour Pressure. A colligative propert ; 

in which the vapour pressure ofthe P a oie 
addition of a non-volatile solute. The magnitude of ERYR 2 
of vapour pressure is directly proportional to the number of 
particles of solute in the solution. o 


Low-spin State. The minimum numbers of unpaired electrons. 


Low Temperature Baths. Baths used for freezing and distilli 
gases, e.g., liquid N,(—195°C), liquid 0,(=183°C), iling 
CO,(—78'5°C), isopentane (=140°C), pentane (—126°C) 
CoH; Cl(—23°C), etc. ; 


Lox Explosives. Liquid oxygen explosives. 
LTC. Low temperature carbonization. 


Lu. Lutetium, 


Lubricating Greases. Solid or semi-fluid lubricants i 
mixing a liquid lubricant and a thickening Rent Be wee 
containing soaps of Li, Ca, Ma, Al, etc. (soapy greases) The 
base lubricant is usually petroleum oil whereas thickener is 
usually a soap or a soap mixture. Used as lubricants at high 
temperatures (non-soapy greases containing finely divided solids) 
as Bentone greases (organo-clays). í 


Lubricating Oils. Mineral oils derived from crude petr 
vegetable oils (used as ‘compounded’ oils) and Byntnede! Aaa 
(used for aviation turbines) which are used for the purpose of 
lubrication. For example, esters, polyglycols, sili 
lubrication, ee entcte 5 glycols, silicones and. 


Luciferins. Substances that form bioluminescence. 


Luminous Paints. Compounded from solid material (such 
which are suitably processed by the addition of te PES 
metals, can be made to show phosphorescence. a 


Luminescence. The particles (electrons) in an ato 3 
higher energy states. They then return to oao y 
with the emission of electromagnetic radiation. If the tn aes 
scence persists even after the source of excitation is a ini, 
it is known as phosphorescence, if not, it is called piece 


Lumisterol. Vitamin-D. 
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i Coal Gasification Process, The gasification of coal under 
TE as with mixtures of steam and Ox: A method for the 
production of CO and H}. 


Lutein, Luteol, Xanthophyll, CoH;,O.. A pigment with the normal 
carotenoid structure. M.P. 193°C, soluble in organic solvents. 
Lutetium, Lee. 


B.P. 3315°C. 


ther lanthanides. Nucli- 

Used in cracking polymerization 
and as a catalyst. Forms typical compounds in +3 state. 

Lutidine, C;H,N. An oily liquid (dimethyl Pyridine), 

Lux, Ix. An SI unit of illumination and is €qual to the illumi- 
nation produced by a lumi 


minous flux of one lumen falling ona 
surface of Im?. (1 Ix=1 imm~), 


Lycopene, C,,H5. M.P. 175°C. A red pigment of tomatoes, rose 
hips, etc. f 


Lyman Series. A series of lines (discovered by Lyman) in the ultra- 
violet spectrum emitted by excited hydrogen atoms. The wave 
length (À) of the radiation in the Lyman series is given by 


1 1 1 
TR (pH ) 
where 7 is an integer and R is the Rydberg constant, 


Lyophilic. Sols in which the dispersed particles are solvent loving 
(stable sols), 


Lyophobic. Sols in which the Solvent particles are unsolvated and 
are easily coagulated (solvent hating), 

Lyotropic Series, A term applied to Colloid: 
be defined as the a sa ans 


f Trangement of d 
order of their Salting- out efficiency o 


Lysergic Acid, C,,H,,N,0,. M.P. 238°C, 

Lysine, a-e- Diaminocaproic Acid, C.H,,0,N, 
(ra (CH), —-CH—CH,COOH 
NH, NH, 

Colourlesè crystals, M.P, 224° 


occurring acid is dextr 
acid obtained from pri 


c solutions and can 
ifferent anions (of salt) in 
f colloidal sols, 


C, soluble in waf 1 
Orotatory[ a]n20 414-69, €r and naturally 


: An essential amino 
otein hydrolysis. pi 


Lysol. A soapy solution containing 50% isomeric cresols. Dilute 
solutions are used as disinfectant and anti 


tiseptics in Surgery. 
Lysosomes. An enzyme which destroys m 


any cell constituents. 


Magnesium ies 


Lysolecithin. A substance obtain : 
b ed fro: i 
cobra venom on lecithin. m ènzyme lecithase of 


Lysozyme. An enzyme with the abili 

£ o., y ability to destro; i p 

Present in nasal mucosa, eggwhite and in e e 
es. 


Lyxosé, CsHi0Os. A synthesised pentose sugar. 


y=K(D—d)* 
where Y is the surface tension, D is the densi ne 
and d is the density of vapour at the same aie liquid 
that of the liquid. ure as 


Macrolides. Compounds having a macrocyclic ring and sh 
antibiotic activity. Active against gram-positive bacteria eure, 


Macleod’s Equation 


Macromolecute. A large molecule witha high 
10,000), e.g., Polymers and proteins. gh M. wt. (more than 


Macromolecular Crystal. A crystal made of atoms joine 
by covalent bonds resulting in the formation of anes 
dimensional or two dimensional network, e.g., diamond ree 


Madérell Salt, NaPO;. A long chain phosphate obtained from 


NasHaP407 at 230—300°C. 


Magnalium. A group of aluminium-magnesium alloys. 
Magnesia. See magnesium oxide. 


Magnesite, MgCO;. A native form of magnesium carbo 
as a source of Mg-compounds and in the dkn of fe 


fractories. 
Magnesium Mg. At. No. 12, At. wt. 24°305, M.P. 648°8° 
areeC, D 174. Electronic configuration ee ae: 
<2, A light metallic element belonging to II group of ree it is 
table (the alkaline earth). Occurs in minerals such pect 
[Mg(OH)o], carnallite (MgCl,.KCI.6H,0), epsomite (MgSO. 
js 


1H:0), magnesite (MgCO,), dolomite (MgCO,.CaCO,) -and 


164 Magnesium Alloys 
also MgCl, in sea water. Obtained by electrolysis of MgClo- 
halide melt or by reduction of fus 

Burns in air after ignition. Used in glas 
(MgCO, MgCl»), catalysts, medicinal uses, 


Magnesium Alloys. 
casting, etc. 


that occurs in mag- 

Sparingly soluble in water and is used 
as an antacid (basic carbonates—3MgCO,, Mg(OH), 4H,0). 
Heating the solution to 50°, forms MgCO,, 3H,0. Obtained 
from CO,- and Mg?" solution 


s which dissolves in excess co, 
to form Mg(HCO,)>. $ 
Magnesium Chloride, MgCl. A solid that exists in many hydrated 
forms, most commonly a: K 


heating, this hydrated fo 


MeCl.+H,0>Mg0-++H| 
The anhydrous chloride js Prepared b 
aqueous solution in an atmosphere of hydro 5 
in cotton industry, in cement, etc. Fused MgCl, is electrolysed 
to give Mg and Cl, ona Commercial scale, Forms Complexes. 
Magnesium Hydrogen Carbonate, Mg(HCo,). A solid at room 
temperature. Obtained from water containi 


nesium carbonate in solution, P and aii 
MgCO,+H,0+ CO,>Mg (HCO,), 
An important cause of temporary hardness, 


Magnesium Hydroxide, Mg (OH). A white solid ; 
in water. Obtained from an alkali and a soluble Mp o, Rea 
((Meg?*+ 20H" Mg (OB);]. Occurs as brucite. Used as An 
antacid (alkaline nature). 


: Stable salt f ™ ; 

hydrates, obțaincd by heating hydrates with HNO,. s9, 6 and 2 
nesinm Nitride, Mg,N, (a nitrogen remover , ae 

ME and nitrogen above 300°C, Hydtotyena eee ae 
Mg(OH). 

Magnesium Oxide, MgO (magnesia), A whi 
mineral periclase. Prepared by heating M 
nsed as refractory lining for metal, 


Magnesium Nitrate, Mg (NO,).. A 


te solid occurring in 
€10 O,. A basic oxide 
glass and Cement furnace, 


Magnetic Susceptibility 
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Magnesium Peroxide Mg:0». A ite i 

l » Mg20o. white ins i 

OM sodium or barium peroxide and ae eure oataned 
of Mg salt. Used as a bleach for dyestuffs and aS sglution 


Magnesium Phosphate, M 

ji , Mgs(PO;,)a, 38H30. i 

solutions. Used in estimation of Met orno rom aqueous 
4 . 


Magnesium Silicates. Used as an antacid. 


Magnesium Sulphate, MgSO,. Ob i 
$ jo tained from M 
as M250,» 7H:O (Epsom salt). Occurs in ME Oa aad TiS 
ite. Magnesium sulphate is used as a purgative di oT 
an antidote of Ba and barbiturate poisoning. gue andia 


-nitrobenzeneazores orcinol, Cis HoN: : 
soluble in NaOH. Used r e a 
Mg (a blue lake in alkaline solution). jon jand 


Magneson, p 
red powder, 
estimation of 


Magnetic Moment. For a paramagnetic substance 


p=2844/ im V (T—9) 
where p=magnetic moment, %=magnetic s r 
molar susceptibility, T=the absolute al ea em 
> = 


constant (curie temperature). 


Magnetic Polarization of Light. The phenomena i , 
of plane polarized light is rotated when iar Mand a beam 
parent medium placed in a magnetic field. Mathematically, 
w=¢H! y 

angle of rotation, /=the length of the transparent 


where w=the 
medium, H=the magnetic field strength, and ¢=Verdet’s 


constant. 


Magnetic Q 
the electro 
to —/, where 
It also explain 
lines when the 


uantum Number, m. Determi A a 
n orbital in a magnetic field NA tanon of 
lis the secondary or azimuthal quantum rom +1 
s the Zeeman effect of splitting up of umber. 
| source emitting the radiation was pl pectral 
strong magnetic field. It also determines the Bae laced ina 
the angular momentum in the direction of the hash erie ele of 
any spatia on of the orbit of the EE 


] orientati 
components have momentum values of m. 
2r 


Magnetic Separation. A process by which mi 

j : min 
ated into ferromagnetic, magnetic, rae nog n 
an 


separ i fi 
non-magnetic fractions. 
tibility. The extent of magnetization of 
any 


Magnetic Suscep 3 
substance 1s 4 function of the field in Which the substa 
ance is 


Magnetic Tape 
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placed. The magnetic Susceptibility per unit volume (K) is 
given by j 


where I=the intensity of magnetization induced, and H=the 
field strength. 


The molar or molecular Susceptibi 
by Xm and is given by Xn=K (M/ 
i = ity deter- 

here M=gram molecular weight and p=the density 
ained by Gouy balance but nuclear magnetic resonance 
method can also be used. For paramagnetic substances, 
y ST (absolute temperature), 


lity of a substance is denoted 
e) 


Magnetic Tape. Made of magnetic particles (e.g., Y-Fe:03) ay 
which information is imprinted via electrical signals converte 
to magnetic fields, which in turn affect the magnetization of the 
tape particles, 

Magnetism, A Study of Magnetic forc 
Other Substances, 
charge (current in : 

ifferent types of magneti 


tic behaviour result from the type of 

atom. For example ; 

1, Diamagnetism is due to the orbital motion of electrons of 
those elements whose atoms have no unpaired electrons. 

Dh, Paramagnetism is due to the electron Spin and a property 
of elements having unpaired electrons, 

3, Ferromagnetism also involves electron spin. A few ele- 
ments like i 


iron are attracted into a Magnetic field very 

Strongly, 5 

Magnetite, Fe,0,. An iron ore. d as a 
glasses and as al 


At >» Use flux, a pigment for 
ining material in furnaces, 


Malachite, A green mineral consisting of hydrated copper carbo- 
nate, Cu(OH),CO,, It is used as an ore and a pigment 
Maleamic Acid, C\H;NO,. M.P. 172-173°¢, The half amide of 
maleic acid. Used to make Krilium. A 
Maleic Acid, cis-butanedioic Acid, C,H,0,. 
H.C— COOH 


H.C— COOH 
Colourless crystals soluble in water and alcohol, 
treating maleic anhydride with 


Prepared by 
water. On Prolonge 


d heating at 
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150°C it is converted to fumaric acid (an isomer). Reduce 
hydrogen to succinic acid. Oxidised by alkaline KMso, y 
mesotartaric acid. Used in the preparation of (+)-malic acid. 


HC- CO, 


Maleic Anhydride, C,H20s; Po: Colourless crystal, 


` 


ll 
HC—CO 


M.P. 53°C. Soluble in acetone and CHCl,. Manufactured 
by the oxidation of benzene or furfural by air in the presence 
of vanadium catalyst. Forms maleic acid with hot water. Used 
in the manufacture of synthetic resins, as antioxidant of fats 
and oils during storage and to prevent the development of 
rancid odours in pastry and milk powders. 


Malic Acid, Hydroxy Succinic Acid, C,H,O;. Contains an asym- 
metric carbon atom, and exists in two optically active and a 
racemic form. (—)-Malic acid crystallizes in colourless. needles, 
M.P. 100°C. Occurs in many acid fruits (¢.g., apples, grapes 
and goose berries). Prepared from (+) bromosuccinic acid and 


NaOH. 


Malleability. Describing a property in which a body (mainly a 
metal) can be extended in all possible directions by hammering 
or rolling. 

4 7 COOH 

Malonic Acid, C,H,O,. Colourless crystals CH, Skoi 


in alcohol and water. Manufactured by heating a solu- 
Be ‘sodium cyanoethanoate with NaOH until no more NH, 
evolved. Decomposes above 140°C to form acetic acid. Its 


esters are used in organic synthesis. 
Diethyl Malonate, C,H,,0,, 
COO CH,CHs 
CH 
N coo CH:CHs 


Malonic Ester, 


liquid with a faint aromatic odour, B.P. 199°C, 
A E solvents. Prepared by treating sodium 

nochlorcethanoate with NaCN in alkaline solution at 60°C. 
mo: diam cyanoethanoate is heated with alcohol and H,SO, 
aes malonic ester which is converted to malonic acid and 
cate by boiling with water or dilute alkalis: It contains 
feactive methylene group (CH:<). The hydrogen atoms in 
the methylene group are reactive due to their position between 


Malonitrile 
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i i i laced by sodium 
ative groups. One of these is readily rep ) 
Shei teil Sith alcoholic solution of sodium ethoxide. Da 
for the synthesis of various organic substances, e.g., fatty sa 
dibasic and polybasic acids, af-unsaturated acids and cy 
and ring compounds. 
Malonitrile, CH, (CN),. 


Used in the synthesis of vitamin B. 
Malt. Cereal grain whi 


Maltase. An enzyme present in the digestive s 
in yeast. It hy¢rolyses the su 
present in malt which speci 
cules of glucose. 


Maltose, C,2H»,0,,. germinating cereal seeds. 
A disaccharide © glucose units. It is hydrolysed 
to glucose. Jt i by degradation of Starch and 
glycogen. Jt is 4-[a-D-ghucopyranosido}, [D-glucopyranose], 
the a-form js monohydrated, M.P, 102-103°C. Used in brewing, 
soft drinks food 


Mandelic Acid, 1-hydrox 
CH(OH).cooy 


ystem of animals and 
gar of starch (maltose). It is also 
fically splits maltose into two mole- 


y (1-phenyl), Ethanoic Acid, CsH,0;, 


ZN 
a Colourless rhombic prisms, (+) M.P, 118°C 
V 

(+ or ~) M.P. 133°C. Soluble in alcohol and ether, Prepared 
a hydrolysing benzaldehyde cyanohydrin. Used in urinary 
infections, 


Manganates (VII), [{Mno, 


1 Ano] (Permanganate), Purple salts, obtained 
Y electrolytic Oxidation of [MnO] St i 


tong oxidizing agents. 

Manganates (v1), [Mr O]. A satt containing the ion [MnO }-. 
Obtained from Mn0O,, fused KOH and KNO Hee eo 
salts which are Stable j 


air. Deep green 
n basic solutions. 4 Pe 
Manganates (IV), magnesi 


tes. Mixed metal oxides havin 
Manganates (1), Mn,0,. 


Mixed meta] oxides, 


DITA grey 
>, €.g., pyrolusite 


Mannich Reaction 3 
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(the most stable) +2. Mangane 
: e 

Ma( II) compounds are Brows at eeu are paleapink, 
oxidising agents. mpoundsiare strong 

Manganese Chlorides. The onl stab i 
cals iat the ordinary e R Sa SoC K 
dihydrate are A oe aia neal Sa a 
diiy draie oi forme . Anhydrous salt may be obtai 5 
g the hydrates in a steam of hydrogen SSN a 
. Soluble 


in water. 

e Chlorides Complex. Two series 

asenin mangnichloride (K.MnC1), AN Ese 

l etc., and chloromanganites (K,Mncl ats 
“145 2. 


Manganes 
example, pot 
H,O, Rb,Mn 
MnCl, etc.) 

“Manganese Oxides. (a) Manganese (II A 3 
oxide). A green powder ran Na zika no. (manganous 
carbonate or oxalate in the absence of air Ab anganese (II) 
soluble in water, reduced by hydrogen to E Apani, goain 
(b) Manganese (II) oxide, Mn,O, (m A A 
sesquoxide). A black powder rea a manganese 
(IV) oxide or a manganese (11) salt in air at 800°C E mirino 
cold acids to form salts. Occurs as braunite (3Mn,O eacts with 
and as the monohydrate (Mn;Os H,O). Its*lattice MnSiO,) 
Mn®* and O; ions. attice contains 

Manganese (IV) Oxide, MnO, (m ahh 
powder prepared by heating a Olen nes A black 
in pyrolusite. A powerful oxidizing agent, reacts pees form 
H,SO, to produce Cl, and Os respectively. cte Va HCI and 

e (MnO», 2H,0) with MnO;. Used as a EAO, 
tion), as a depolariser in dry cells and ae 


industry. 
‘Manganese (II) 

solutions, @-S-» 

manganese. 
Manganese Sesquoxide. See manganese (III) oxide. 
Manganic Salts- Commonly Mn (III) salts. 


Manganites. Generally Mn (IV) salts. 
Manpans. Polysaccharides consisting of a chain of mannose unit. 
5 i nit. 
Mannich Reaction. The amino ethylation of organic co 
containing active hydrogen atoms. It is carried out b mpounds 
37% methanal (CH,OH) with the amine, e.g., (CHA mane 
the organic compound containing active E A ae 
€.8., 


RH) or atoms. 
(CHa):NH+ CH 


Phosphate. Formed by precipitation fi 
Mn,(PO,)2, 7H,0. Used for tHe eR of 


,O-+RH->R.CHs. N(CH,)s+H,0 


inotriose 
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Manninotriose, C,,H5,0,. (glucose galactose galactoside), Present. 
in manna. 


Mannitol, CcH1,0, (alcohol of mannose), Present in fungi and. 
plants. Optically active. 


D-Mannose, C.H,,0.. A simple Sugar found -in many polysaccha- 
rides. M.P. 199°C, It is an aldohexose, isomeric with glucose. 


Manometer. A device for measuring pressure, 


Marble, CaCo,. _A dense mineral form of calcium carbonate, ob-- 
tained from lime stone, 


Margarine. A substituted food product for butter, obtained from 
vegetable oils (polyunsaturated fats). 


Markownikoff’s Rule. A Tule stating that in the ionic addition of 
an unsymmetrical reagent (H-G), e.g., (HCl), the hydrogen or 
positive- end of the Teagent be hed to the carbon 
atom of ne double bond bearing the large number of hydrogen 
atoms. For 


example, (CH,) C=CH, 
Products with Hx ny ICN 


, namel 5 aJa .CH,X or ( 3/9 
C.CH,. But according to the Tule the i is- 
(C J C. ; product obtained is 


ted to volatile AsH 


Sete X pacent hydrogen which in 
© a brown mirror y heating. Estimation 

Ol arsenic by Comparing with Stand: 

Soluble in sodi z eco 


Sb which. 
Maser. A device working on Ja Arid 
radiation. 8 Ser principle but with 


microwave 


dition o 


f a masking 
from taking 


part in the 
Mass, m. A measu 


re of the 
unit of mass is k 


uantity of ; ; 
ilogram EE matter in a object, S.I. 
Mass Action, Law of, A 

which states that the rate at Which a Substance 
portional to its active m 
1S proportional to the 
reactants. Thus, in the 


reacts is pro- 
iS I f the reaction 
= active masses of the 


A+B=C+D 


Matches 
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the velocity or rate of forward reaction vA] [B] 
or vs=kz [A] [B]. 


where ky is a specific reaction rate constant and [A] [B] are the 


active masses of reactants at equilibrium. 
O 


Similarly, 

> Velocity of the backward reaction vo= 

is also a reaction rate constant and [C] [D] ALSIDI i wliere S 
products at equilibrium. masses tot 


At equilibrium, 
v/=v»=k/[A] [B]=k[C] [D] 
ks _IC) [D] k 
or a A 
where K is the equilibrium constant. 
In actual practice concentration terms in brackets represent 


active concentrations instead of active m 
kore : 4 asses, beca ; 
mass=activity coefficient X active concentration. CRR RRE 


But for dilute solutions or for gaseous i ivi 
co-efficient is taken as unity. Pence [A] [B] GE (Cl Lb} so te 


molar concentrations of reactants and products. 


Mass Defect. See packing fraction. 
Massicot, PhO. See lead oxide. 


Mass Energy Equation. 
E=mc* 


=the total energy (rest-mass energy+ kinetic 
y), m=mass and c=the velocity of Tea he 
basis of Einstein’s Theory of Relativity. En 
interconvertible. Conversion of rest-mass Fae 
) is the source of power in radio-active species nto 


where E 
potential energ 
equation 18 a 
and mass are 
energy (kinetic 
Mass Number. The number of protons++number of neutrons= 
The mass number is the nucleus. s= 
Mass Spectrography- A refined modification of the parabola method 
of positive ray analysis. In the miass-spectrometer the relativ 
abundance of isotopes or the other ions is determined by measu e 
ing the positive ion currents received by an alectrometer with 
several controlled magnetic fields and accelerating potentials 


Mass Spectrometer. See mass spectrograph. 
Matches. A device for producing flame. Matches consis 
otassium chlorate and red phosphorous with an active ee 
such as glue matrix and a glass powder (the match stick). a 
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Matlockite 
Matlockite, PbÞFCI. 
Matrix. A continuous solid phase in which particles of a diferent 
solid phase are embedded. 


Matte. An indefinite mixture of iron and copper sulphides ob- 
tained in smelting copper ores. 


Maxwell, Mx. 


A unit of magnetic flux in C.G.S. units and equal 
to 1078 wb 


MCD. Magnetic circular dichroism, 


MCPA, 2-methyl-4- chlorophenoxyacetic Acid, Methoxone, 
CoH,ClO,. M.P. 118° A hi 


> high brown solid. Used as a 
selective weed-killer. 


MCPB, 4 (4-chloro-2-methylphenoxy)-butyric Acid, C,,H,;C10,. 
A compound which converts into a power herbicide in plant 
cells. Used asa selecti: 


ve weed-killer. 
Md. Mendelevium, 


MDI. Methylene di isocynates, 
Me, Methyl, CH,—. 


pean Free Path, (A). The avera 


ge distance travelled by a molecule 
etween tw 1 


sions of a molecule. 
a Reaction, 


s , The mode by which a chemical 
reaction occurs, Mechanism is Expressed by suitable chemical 
equations. „For example, one- step reaction, multi-step reaction, 
chain reactions, etc, 


Medicinal Paraffin Oil, 


Liquid Paraffin, 
Mega, (M). A prefix 


10° Hertz (Hz). SPOting 106, eg, 1 megahertz (MHz)= 


MEK. Methyl ethyl ketone, 
Melamine, Cyannr 


: amide, C,H,N,. M.P. 354° i 
material used in plastic industry, Condensed wit T 
and other substances jt 


formaldehyde 


3 produces thermosetti ich a 
stable to heat and light. ng resins which are 


Melanin. A datk brown pigment of hair, eyes and ski 
amorphous substance whi 


4 n. A colloidal 
} i ch isa polymer Obtained 
oxidation of tyrosine, 


by the enzyme 

Melibiose, CisHe.0n. A hydrolysis Product of Taftinose, 

Melissic Acid. Triacontanoic Acid, CH0, CH; [C $ 
A fatty acid present in Bees’ wax eee aa Hales COOH 


Menthone ; i 


Melissyl Alcohol Myricyl, Alcohol, CzoHe:0, CH, H 
M.P. 87°C. Present in bees’ oie s [CHales. CH,OH. 


Mellie Acid, CHO. MP. 28672881C Occu pent 
some lignite beds. Obtained by charcoal and NOS in 


Melting Point. The temperature at which a solid melts and is i 
equilibrium with its liquid at a standard pressure. et 


Membrane. A thin pliable sheet of tissues or other materials act 

ing asa boundary. Two types of membranes, e.g., natural oan 
as in cells and skins and synthetic, eg. cellulose derivatives or 
rubber. 

Membrane Cell. An electrolytic cell used for the pr ; 
NaOH from brine. The anode and cathode of Stal per 
separated bya membrane. For example, Castner-Kellner cell and 
mercury cell. 


Membrane Hydrolysis. A process in which a colloidal elect ` 
separated from water by a membrane (dialyser) becomes oyr 


acid or alkali inside the dialyser. 

Menéelevium, Md. At. No. 101. Two isotopes ***Md and 258Md 
Obtained by bombardment of Es with tHe is a cyclot: i 
no solid compounds. yclotron, Forms 

Mendius Reaction. The reduction of the cyanide gro 5 

< amine group using Na/alcohol : group toja primary 
RCN+2H,>RCH:NH2 


method of increasing the chain length of compounds in ascend- 


A 
inga homologous series. 
ies 
AN 


Menthol CyoH 209: | An optically active monocycli 
2 Y YE terpene alcohol. A REA 


AN 
ue CH: 


f peppermint oils. (—)-Menthol is a solid which i 
of per iferent forms (M.P. 43°C). Obtained by ee RT 


jn four 3 3°C) 
menthone; jsomenthone OF piperitone. Used extern 

analgesic in rheumatism and sinusitis. ally as an 
Mentkone. CioHisO. An optically active mono-cyclic ketone 


Contains two asymmetric. carbon atoms and forms 4 opti 
active and 2 racemic modifications. (—)-menthone is Saa 
by oxidizing menthol. Present in some oils. pared 
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tals, RR’C (SR’),. Oily liquids. acetals in which the oxy- 

Meee have been replaced by sulphur atoms. Obtained from 

mercaptans and carbonyl compounds in the presence of zinc 
chloride or HCI. Used for Protecting the carbonyl group. 


Mercaptans, Thiols. Organic compounds Containing an —SH group 
directly linked to a carbon atom. Also the alcohols in which 
the oxygen atom has been Teplaced by sulphur, Liquids with 
unpleasant odour, Present in crude petroleum, Prepared from 
alkyl or oryl halides and KHS. Used to control a polymer 
chain, as odorants, as rubber vulcanizer, etc. 

Mercapturic Acids, Derivatives of N-acetylcysteine excreted in the 
urine by animals, 

Mercurammine Compounds. A group of compounds obtained when 
ammonia gas reacts with Several chemical Species. For exam« 
ple, compound HgCl,, 2NH, Ammonia gas+ mercuric chloride), . 
infusible white precipitate of NH. Hegci (ammonia+ mercuric 

chloride). A brown Precipitate of NH,. Hg. O. Hg. I (ammo- 

nia+Nesslers? Teagent), a yellow Powder, Millon base NHg,. 

Guanine pe oxide on Warming with aqueous ammonia). 

n drying ai in ammonia as, explosive 

SIE] NHg.OR is f g the dark brown xplo 


Mercuration. The process by which Hg (I) derivatives of aromatic 
compounds are formed by direct Substitution, €-g., mercury 
derivatives of benzene (CoH; Hg0,C CH,). à 


Mercuric, Mercury (Il) Compounds. 
Mercurous, Mercury (I) compounds, 


Mercury, Hg. At. No. 80, At - 200:59, M.P.—3g: 56°58° 
D 13°6, transition metal occurring a a 3ps AC 
mercuric sulphide, It is a silvery white liquid metal. Its 
electronic Configuration is Sd, 652, Vapour densit Cae 
‘ponds to the Monoatomic formula Hg. Attacked pane 
H,SO, and dilute HNO, aaa 


Seay he normal OXidati ate j 
Hg)?* ion and as Other mee a Oa State is +2. 


Mercury Amalgams, 
amalgam, e.g., NaH 2 
amalgams are used ag dental 


E lete Y metals to form 
} Stoppings and Qa. 
used in Weston cadmium cel], 5 cadmiu 


and cadmium 
m amalgam is 
Mercury Cell. A voltaic or elect: in whi 
of the electrodes consists of mercury or hich one or both 
example, Daniell cell and the 
electrodes whereas, flowing m 


à ercury electrod ; - 
electrolytic cells (e.g., in the Manufacture of Cl) are used in 
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“Mercury (I) Chloride, Hg,Cl, (mercurous chloride, cal 
white precipitate (dilute HCl+ mercury (I) salt). it ieee E 
soluble in water and is blackened by both ammonia gas ad 
by alkalis. Used as a purgative. 8 


Mercury (I) Chloride, HgCl, (mercuric chloride). 

crystalline compound (direct combination ee p peolourless 
cold dry chlorine). It is soluble in .water and dissoiy and 
conc, HCI due to the formation of complex ions, HgC] ee in 
HgCl,~. Sublimes on heating to form a white translucent mas 
Used as an insecticide and asa purgative and in the ealon 
electrode. e 

Mercury (I) Iodide, Hg:I>. Pale green, precipitated from X 
of a Hg salt by I-.* 5 a solution 


Mercury (II) lodide, Hel. Scarlet up to 126°C or yell 
stance. Prepared from HgCl,.and KI solution or pos oF ou 
I,. Forms complexes with Is, e.g., Nessler’s reagent. 


Mercury (I) Nitrate, Hg. (NO,)2. Crystallizes as a monohydrat 
the solution (Hg-+cold dilute HNO,). ydrate from 


Mercury (II) Nitrate, Hg (NO )o. Formed by dissolving me 
in excess concentrated HNO, on crystallization, Beacon 
colourless crystals, 2Hg (NO3)., H:O obtained. $ 


Mercury, Organic Derivatives. Organe-mercury (II) derivati 
sisted CH; HgO» CCH; [CH + Hg (O,CCH,)]. Neo 
(I) derivative is known. Used to prepare other SBA Omelie 
derivatives. 

Mercury (II) Oxide, HgO (mercuric oxide), A  vellow- ’ 
poisonous powder formed by the addition of Hae. eres 
NaOH or by heating mercury to 300°C (a red solid). On stron 
heating it forms mercury and oxygen. Mercury (I) oxide ee 


not seem to exist. 


Mercury (II) Sulphate, Hg,SO,. Colourless solid (Hg-+excess hot. 


H,SO,). Easily hydrolysed to Hg,OSO, (turpeth mineral), 


Mercury (1) Sulphate, Hg2SO,. Obtained by excess Hg-+H,SO,. 
Mercury (I) Sulphide, Hg.S (mercurous sulphide). § 
about the existence of mercurous sulphide. ). Some doubt 
ID) Sulphide, HgS (mercuric sulphide, vermalia), 
the mineral cinnabar (a red solid} and ea norcuts 
(black solid). Prepared as a black precipitate by H.S-ta Reinet 
mercury salt or by grinding Hg+S. Used as a pigment, 
Mesaconic Acid, Methyl Fumaric Acid, C;H,O,, 


H,C—C-COOH 
I 


Mercury ( 
jn mature as 


M.P. 204°C. Colourless crysta!s, 
HOOC—C—-H 
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Mescalir: 
Mescalin, C,,H,,NO3. M.P. 35°C. An alkaloid. 
> <1 CH, 
| 
(0) 
i 1,3,5,-trimeth: Ibenzene, C,H 
Mesitylene, 1,3,5,-tri y Ronis IANN, 


3 

Colourless liquid, B.P. 165°C Occurs in crude petroleum. 
Prepared from propane plus concentrated H,SO,. 

Meso-ionic, A five-or-six member. ae 
cannot be represented satisfactorily either by covalent or po 
structure, and possess a Sextet of electrons j 

the atoms Constituting the Ting. 

Meson, Mesotron. A subatomic Particle i 3 

etween neutron and ither a positive, negative oe 

zero charge. osmic rays. High energy nuclea 
Collisions also Produce mesons. Mass ca 200 times that of an 
electron and mean life time ca 10 

Mesothorium, Ra and He 


isotopes formed in natural decay series. 
Mesoxalic Acid, Ketomalon 
COOH 


ic Acid, C,H,0, 


COOH 
i cae i 
R or PE 
| 
COOH HO COOH 
Occurs as dih 


cactions of both a 


Mesyl. The methan 
Meta, (m-), 
derivative: 


© sulphony] group. 
A nomenclature (prefix) used Only for disubstituted: 
s of benzene, e.g., 1,3- 


dimethy1 benzene is m-xylene. 
CH, 
Š E 
TANIA. A 
AOE sfo)? 
S\7\ 


3-dimeth 1b cA 
1,3-dimethy enzene 

A m—Xylene er Xylene 

The same prefix is found in metaphosphoric acid and metabi-- 
sulphites, but in such Cases it is written in full, 

Meta-position is al 


Ways the thir 
pect to carbon number one i 
fifth positions of carbon 


prefixes, 


d position of Carbon with res. 
n benzene ri 


Ting whereas first and 
are denoted by 9-(ortho) and p-(para)’ 
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Metabolism. The chemical reactions which take place in cells. T 

molecules taking part in metabolic reactions are : rhe 

metabolites. Metabolic reactions involve the breaking d ee 
molecules to provide energy (catabolism), e.g., preskaowi seu af 
to CO, and water and release of large amounts of pines BES 
anabolism, a synthetic reaction takes place, e.g., the non a 


fats or proteins. 
Metaboric Acid, HBO». An intermediate produ i 
, 2 ct d 
water from boric acid. 5 brings benlosskon 
Metal. Elements which have a characteristic lustre, good con- 


ductivity (for heat and electricity), and under : 

REY vae Q fz o 

reactions as positive ions or cations, e.g , Cu, Ag, ae ar a 
wd ? . 


A process of removing a relatively acidic proton from 


Metalation. 
g by a metal atom such as Na or K 


a compound and replacin; 

Metal Carbonyls. Co-ordination compounds of CO and 
(e.g., transition metals) in which the carbon is usually a metal 
the metal. The general formula may be written as : 


M(CO)n, where n=1,2,3, etc. 
nsition metals form stable carbonyls. Simple 


except V (CO). have an electroni 
to the next noble gas. acne: 


Most of the tra 
stable carbonyls, 
tion corresponding 
Metal Ciuster Compounds. Compounds made up of clusters of 


metal atoms linked together by covalent or co-ordinate bond 


Metaldehyde, (Cs 
Used as a fuel an 
Metallic Bond. A bond formed between atoms of a metallic ele- 
ment in its zero oxidation state in an arrangement of similar 


atoms. 


H,O) (n=4 or 6). A solid, M.P. 112-115°C 
d slug control. f 


Metallic Conduction. The conduction ín metals is due to the move- 
ment of electrons without decomposition. Each atom in the 
metal contributes only one or two electrons to the energy state 
termed as ‘the conduction band’ and these are enero 
which are free to move. 


Metallic S9aps- Water ins 
salts of long chain carbox; 
(OH) Re) used in greases, 

Metallizable Dyes, Mordant Dyes. Dyestuffs with a metal atom 
added in situ after application to fibre. 

A sandwich compound in which a metal atom is 

d to two cyclopentadienyl ioas, e.g.. (Fe(Cs Es). or 

he pis-(h®-cyclopeniadieny linetal) Ponipounds, £ 


oluble, alkaline earth, heavy metal, Li 
ylic acids. Napalm is an Al Seana 
lubricating oils, rubber etc. ig 


Metallocese- 
coore:nate 
Cst) 60) T 


S 
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i lex 
ochromic Indicator, A compound that can form a comp. 
va total different colour from that of the free indicator, e.g., 
eriochrome black T used with Mg? 


Metalloids. Materials which are intermediate in Properties 
between metals and non-metals, e.g., germanium, arsenic an 
tellurium. 


Metallurgy. The Study of the extraction, Working and use of 
metals and their alloys, 


Metal-metal Bonds, Bonds (covalent Or coordinate), between 
metals in compounds, 


Metal Passivators, R 
reaction by small t S (passivators 
Metal Surface Treat 


ment. The removal of oxides (chemically), 
dirt and grease (by organic solvents) followed by pickling in acid 
from a surface. 


oisoning or passivation o 


fa catalyst in a 
races of metals ( 


Metamerism, Ac 


hange in the Observed colour, 
Metaphosphates, 
groups. 


Phosphates having cyclic or chain linked PO,3- 


i »2-Methylpropenoic Acid, C,H,0,. 
1S-16°C. BP. ieor Used in the prepr 


2HeNO, A Powerful 
Methanal, HCHO (formaldehyde), A colourless gaseous aldehyde. 
catalyactured by the oxidation of methanol (500°C and Ag- 


HCHO +24,0, 
in water is known as formalin 
asa Preservative for biological speci- 
* Forms Polymethana] When an aqueous solution of 
methanal jg evaporated (—o —CH.—o—cy 

Methane, (Ke 


a). A gaseous alkane (saturated) also known as 
Marsh Gas”. -P. — 184°C B.P. —164°C, curs in coal mines 
ygen is mae as“ iredamp’, Manu- 
m 3 volume) assing over 
heat Nijcatalyst at 230—250°C, Co ibines explosively with Cl; 
at room) temperatures « at low 
formed, Used i 


Pressures Methyl chloride is 
in the manufacture of Ha, NH,, » carbon black 
methyl chlorid fuel. 


Colourless solid. 
ation of synthe- 


analgesic ketone. 


2CH,OH+0,—..5 


Methanesulphonic Acid, CH,SO,0H, M.P, 20°C, B.P. 167°/10 mm. 
Oluble in water but insoluble in hydrocarbons, Obtained by 
Oxidation of dimethyl Sulphide, Us 


: i ae a catalyst in esteris 
fication, dehydration, polymerizatio i 


ed as 
n and alkylation reactions. 


Methyl Amines 
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Methanoates, Formates, Esters and salts of methanoic acid 


Methanoic Acid, HCOOH (formic acid iqui 
(colourless) fuming slightly. M.P. yee Rg ee Sue acid 
by action of sulphuric on sodium methanoate (NEOOCEIO 
strong reducing agent that occurs in ants. Used i m A 
dyeing and finishing, in leather tanning and a AS textile 
organic and inorganic compounds. vent stor 


Methanol, Methyl Alcohol, Wood Spirit, Wood N: 

z erimi ? > t 

colourless liquid alcohol soluble in water. BP. cise A 
ous and causes blindness. Occurs as ester in various She 
(e.g., winter green) and manufactured by the catalytic Oxia: ants 
of methane from natural gas. ation 


[0] 
i CH, —> CH;0H 
Oxidized in air to methanal and reacts with sul ic aci 
form methyl hydrogen sulphate (CH,HSO,), Ae Eee 
[(CH,)2SO,} and dimethylether [(CH,).0). Reacts with Na E 
from sodium methoxide. Solvent for inorganic salts a a 
organic compounds. Used in the manufacture of mie tHanoie 


acid and MTBE (5%). 


Methenamine. Hexamine- 
Methionine, 2-Amino-4-(methylthio)butanoic Acid, C;H,,NO,S, 


CH,SCH,CH,CH(NH,)COOH. | M.P. 283°C. A naturally occurring 
sulphur containing aminoacid (—). 


Methoxy Group. The group CH,0-—. 
Methylal, Methylformal, Dimethoxymethane, C,H,O,. 
ORs 


HC 
2 NOCH: 


Colourless liquid, B- . 42°C, Occurs in commercial formalin 
a substitute for methanol in many 


Used as a solvent and 
Teactions. 


Methyl Alcohol. See methanol. 
Methyl Amines. Compounds of ammonia (NH,) in which 1, 2, or 
3 of the hydrogea atoms have been replaced by methyl groups 
(—CH;), 2-8» “sonomethylamine, methylamine (CH,NH,), 
dimethyl amine [(CHs):NH] and trimethylamine [(C,H),N]. 
Manufactured by the vapour phasé-reaction of methanol and 
ammonia at —450°C under pressure Over an Al catalyst 
obtained is a mixture of all three compounds. cit 


The product 
with water but the alkalinity decreases 


Form alkaline solutions 
with the increase in number of —CH; group. 


Methylated Spirit 
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Methylated Spirit. Ethanol containing methanol (95%), pyridine 


an about 0°5% and a blue dye. The ethanol is denatured 
R 


and is used as a fuel and a solvent. 


Methylation. A reaction 
group (—CH;), e.g., F 


Methyl Bromide, CH,Br., 
Methyl Cellosolye. 


involving the introduction of a methyl 
riedel-Crafts reactions with halomethanes. 


Bromomethane. 


Ethylene glycol monomethyl ether. 
Methyl Cyclohexane, C,H 


uy CoH,,CH,. Colourless liquid, B.P. 

101°C. Used as a solvent, 
Methyleyclohexanol, Hexahydrocresol, CHa 0O. A colourless 
viscous liquid (a mixture of i ili 


isomers) with a boiling range 
'165~180°C. (Cresol +H, in the Presence of Ni). Used asa 


: Methylcyclohexanone, @ 
isomers), boiling ran; 
a heated Catalyst), 


720. A colourless liquid (mixture of 
ge 164—172°C (methylcyclohexanol over 
Used as a Solvent for 


resins and gems. 
Methylene, (=CH 


Photochemical 
Teactive group. 


2). Obtained in 


„Obtain; keten free 
dissociation o 


state by the thermal or 
f keten o 


T diazomethane, Very 


Methylene Blue (Basic Blue). Ad 
mine with dilute acid ora s 


yestuff pre 
a staining m 


y pared by boiling inda- 
o a solution of zine chloride, Used as 
atter, in dyeing fast fibres and a mild antiseptic. 


ocyanate, MDI, CH(NCO),. An intermediate used in 
cture of urethane foams, 


Methyl Ethanoate (meth 


yl acetate), CH.CoocH 
ester having a fragrant odour, u 


Methylene Diis 
the manufa 


a: A colourless liquid 
Sed as a Solvent. 


Methylene ditannin, CH,(C,,H,0 
HCHO and 
for, eczema. 


( age A Condensation product of 
tannic acid. Used as a dusting powder or an ointment 


] aHO, CH,COCH, Ci, B.P. 786°C, A 
colourless liquid, soluble IN water to 24% by weight, 
mis pnts. Manufactured by the oxi- 
Caton of sec-butyl alcohol With air in Presence of heated Cu 
catalyst, Used as a solvent, 
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Metkyl Flvoresulpkate, FS(O).OCH3. B.P. 94°C, A colourless 
liquid ard a powerful methylating agent (e.g., for amides and 


nitriles). 


Methyl Glyoxal, Pyruvic Aldebyde, CHO, CH;COCHO. Yellow 
liquid, B.P. 72°C (oxidation of propanone with SeO,). 


Methyl Iodide, CH,I. (lodomethane). Colourless liquid, B.P. 43°C. 
Prepared from methanol plus iodine with red phosphorous 
(heating). Used for preparing Grignards reagent (methyl) and 


and as a methylating agent. 


MIBK, Hexone, ketone used as solvent 


Methyl Isobutyl. Ketone, k 
Prepared by selective hydrogenation of 


for many polymers. 
mesityl oxide. 


rude oil and reformed petroleum. 


Methylnaphthalenes. Occurs in € 
vel sed as dyestuff intermediates. 


Naphthalene carboxylic acids are u 

N-metbyl—N-nitro— N-nitrosoguahidine, CoH;N;03. M.P. 118°C. A 
potent mutagen for organisms. 

Methyl Orange, 4- dimethylamine-4’-azobenzene, Sodium Sulphonate. 


red by the action of dimethylaniline on 
hanilate. Used as an indicator in 0'01% 


Orange crystals prepa 
ge 3'1 (red) to 4'4 (yellow)]. 


diazotised sodium sulp 
aqueous solution [PH rap 
N methyl-2- pyrrolidone. Biodegradable solvent used mainly for 
resins. 
Methyl Red O-Cartoxybenzeneazodimethylaniline, C1sH,,0,N;. 
M.P. 181°C—-182°C. An indicator, 
j i Japiline and diazotized anthranilic 
ing de 60% alcchol [pH range 4:4 (red) 


; react e 
eg MGS Se % solution in 


acid. Used in 0°02 

to 6'0 (yellow)]. 

Compounds containing both 

Methyl Phenols, Crest BO attached to the pe in Ob- 
methyl and by e | mixture of isomers with the methyl group 
fata potas and 4— positions respectively). 


HCH 


ess liquid, M.P.—8'6°C, B.P. 
Methyl Salicylate, CH Os, CO ia essential oils of VERS and 

na dala in ia er ee 
swee jrcn. 


\ 


let 
182 Methyl Vio 


tification of salicylic acid. U 


sed in 
agent. Also used as an ana! 


perfumery and as a flavouring 
Igesic, 


Used for dyeing jute, fo 
teriological strain and 


Metol. Aminophenols, 


T colouring methylated Spirits,as a bac- 
also as an indicator, 


Mevalonic Acid, CoH20,. D-Mevalonic acid, the 3(R) form of 3, 5- 
dibydroxy-3-methyipeatanoie ated as the 8-lactone 


roids (Polyisoprenoids). 
Mg. Magnesium. 
MIBK, Methyl isobuty] Ketone, 
Micas, 


of linked (Si, Al)O, 
For example, phlogo- 
i ) fluorophlog- 


in insulating sheets. 
ids, e.g., Soap and dyes. 
Michaelis Constant, ‘The Substrate concentration at which the rate 
ie oes is half its Maximum Tate’ is called Michaelis 
Ons ant, 


Michael Reaction. Faction used to define the conjugate addition 
witha COPhiles across double bond conjugated with electron- 
Owing groups such as carbonyl] >C=0) in CH,CH= 

CH.CO % İn nitrile (CH,=CHCN). i ai : 


Michler’ Hydrol, bis {2 dimethylaminpheny}) Carbinol, CirHa N20. 
M.P. 96 C. olourless crystals, Used in the 
Phenols, and some dyestuffs. 


Preparation of 
Michley’s Ketone, 


ae CirHa N20. M. k S 
aniline at 100°C), Be EE. 1722C, 


(Phosgene Dimethyl- 
Microbalance, i 
s 


A balance uscd for Weighing 
or les È 


in ordet of 10° gram 
Microcosmic Salt, Nan 


lt, Na H,HPo » 4H,0. 2 i i 
hydrogen Phosphate, * S meag aun ans 
Miercerystalling Wax. See Petroleum wax. 


Micron, (u). 1 micron=]Q~4 cm. 


Mixture 
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Microstate. Describing all the possible ar i 
f rangeme: i 
total energy of particles of a system may p: E A He 
the particles. Each of these possible arrangements is termed a 


microstate. 
Microwave. A form of electromagnetic wav i 

{A) in the range 1072 to 1 AA or AA lore Mave gnet 

Microwaves are produced by various electronic devices i m 

ing the klystron; they are often carried over short aie 

in tubesof rectangular sector called wave guides. Physical eects 

heating used for food and polymerization can be aa y 


microwaves. 


Microwave Spectroscopy. Spectra are obtained b ; A 
wave beam (klystron method) through the o aA 
the transmitted beam being detected by a crystal receiver. Th ; 
spectra correspond to transition between levels very e 

nformation on the rotational energy eas 


energy and provides i 
of some molecules. Used for the identification of molecules in 


the interstellar medium. 
Milk of Lime. A suspension of calcium hydroxide in water. 


Millimicron, m¥. I millimicron =1077 cm. 


Inorganic pigments used for colouring paints 


Mineral Colours. n 
e.g., prussian blue, iron buff, etc. 


plastics and papers, 
Mineral Solvents. White spirits. 


Minium. Pb;0.- 

Miscibility.. A term used to describe the extent of mixing, 
completely miscible , (C,H;OH+water), partially E 
(phenol-+water), and immiscible (CsHe+ water). 

Mispickel Arsenopyrite, FeAsS. An important are of As. 

Mixed Crystals. (Solid solutions). Crystals consist of a mixt 
the ted substances from the solution of which they Reve heck 
crystallized. The substances present in a solution crystallise if 
similar form. 


Mixed Indicator. A mixtu 
restrict the pH range OTS 


Mixed Metal Oxides. Compounds derived from oxides and which 
contain two or more metals inan arbitrary ratio obtained by 


heating mixtures of oxysalts. 
Mixture. Two or more substances when mixed forma mixtur 
in which there is 20 chemical bond. Homogeneous eee 


re of two or more indicato 
€ rs 
harpen the end point. reakto 


.K.S, System 
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has only one phase, e.g., mixt 
gencous mixture can hayet 
some alloys or a mixture of 
from a chemical compound in 


ures of gases or solutions, Hetero- 
wo or more than two phases, e.g., 


Sugar and sand. Mixture differs 
the following respects : 


1. The chemical pro 


perties of the mixture are same as those 
of its constituents. 


2. Itcan be separated by physical means, e.g., distillation or 
crystallization, 


3. The proportions of the component in a mixture can vary, 
e.g., in solutions, 
M.K.S. System, A system of units based on the meter, the kilogram 
and the second. 


mm Hg (millimeter of mercury). A former unit of pressure and is 
equal to 133°3224 Pasca] and is 


almost identical to torr. 
Mn. Manganese, 


Mo. Molybdenum. 


Mobility, to 
ionic mobili 


where Ax and the Ctivities of cations 

and anions at inf Kohlrausch’s Law). 
Mchr’s Method. A method for the volumetric estimation of CI 

with Ag+ in the Presence of CrO,2- in 

end point), 


dicator (a red ppt. at the 
Mohr’s Salt, (NH,), SO,, 
Molality (m). 


n terms of 
of solvent, 


are the 
nite diluti 


tion of a solution 


of solute dissolved in 1000 grams 


Molar Conductivit 
Co ptaining 1 


P=KV 


where H=the molar ¢ 
and V=volume in mill 


y. The Conductivity of a solutio 
mole of the electrolyte a d T 


oluti electrolyte 
nd is given by 


onductivity, K 
ilitres containi 
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Molarity (M). The co i 
y (M). ncentration ofa soluti 
nomber of moles of solute present in 1 Heer een as the 
ion o aOH contains 40 g. of tt solution MANIM 
solution. aoe io ieor 


Mole (mol). The a 
E amount of substance 
b tha 5 
formula weight of the substance. a EED one gram 
coniata „molecules equal to Avogadro’s ofa substance 
x103. Also known as one gram molecule number, i.e 


Molecula 

RE pea beem of molecules in which all the 

Poean h as well as energies within a molecules 
r nge. Used in the measurements of molecula: Ser ao. 
utions and molecular collision cross-sections r velocity distri- 


Molecular Crystals. Crystals in w m . 
hich olecules occu latt 
py lattice 


points, e.g., solid carbon dioxide (dry ice) or iodin 
e. 


Molecular Diameters. For the 
b purpose 3 A 
molecules are supposed to be ees ms 
ers o 


some molecules are as follows : 


H, 2'38 X {0-8 cm; Op 319x10 cm; CoH, 6'6 x 1078 
> 5 cm. 


Molccvlar Distillation A distillati i 

cu I ee s ion carried o 

(r3 N/m*). Used in the separation and Poal Tow pressure 

and other natural products. Also used to separaveane eint 
isotopes 


of mercury. 
Orbitals which belo: 
ng to all ai i 
nly outer eleguans are considered toe E 
orbitals are classified as : a 


‘Molecular Orbitals. 
the molecule. O 
orbitals. Molecular 


bonding orbitals— the el 
together. 


anti-bonding or 
nen-bonding Or: 
molecule. 


Molecular Refractivity. 
Molecules containing cha 

nnels, e.g. i 
f water or gases. Sieves they ees used 
Molecular-sieve chromatograph a ee 
d biochemistry. y 1s widely 


ectron tries to hold the molecules 


bitals—the electron cau i i 

t ses disru 

bitals—the electron has no Ee Be es 
on 


See specific refractivity. 


Moelcular Sieve- 
for adsorption © 
of different sizes. 
used in chemistry an 

ectrum. The absorption or emission spectrum whi 

ich 


Molecular Spectron 
istic of a molecule. Molecular spectra are 
gene- 


js a character 
rally band spectra. 


The smallest 
the ionic su 


Molecule. particle of matter which ca i 
z n . 

bstance KClis considered to eee fe 

ule, 


state, e-S+> 
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Molecular, Mass of. A molecule (m) is 


ats 
Da+ns 
. Ds 
and the mole fraction of B, X= 


Where na and ns are the numbers of moles of A and B in the 
mixture. Hence Xa +Xs=] 


Molisch’s Test. 


r for glucose, 
Molybdates. Similar to tungstates, e, > [Mo,0,,]°~, Used as- 
metal inhibit i zes. 
Molybdenite, MosS,. Used as a lubricant, 
Molybdenum, Mo. At 


- No 42, At, wt, 95°94, M P, 261:7°C. B.P. 
4612°C, A transition element of Grou i 
figuration 4d? i 


5st. Chiefore molybdenite MoS 
to 00,, Converted to a 
heated to MoO, and Teduced to Mo with 
lustrous Metal. attacked by HNO,~ HF 
or Na,O,, Used in Stecls and its alloys us 
temperature, Aiso used in pi S 
ne compound ammoniu 
Used as a test { 


ed for cutting at high 

as a solid lubricant. 

m Molybdate, dissolved in HNO, is 
for Phosphate, 

Molybdenum shows Oxidation State, 


Complexes with Several donoy atoms, 


Molybdenum Halides. The important halides are: 


MoF,, MoF;, 
Mo,B,, MosF,, MoC], ete. omplex Chlorides are also 
formed e.g. MoC 


; -Bromide and lodides are similar to 
Chl orides (MoX, and MoX, and Mox,). 


8 from 46 to —2. Forms 
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Molybdesum Oxides. Important oxides are: MoO,, violet Mo,0,, 
brown-violet MoO,. A mild reduction of hydrated MoO. 


forms a blue hydrous oxide molybdenum blue. 


Molybdenum Steel. 0'2 to 0°3% of Mo added to steel, produces- 
grain refining in its alloys. Molybdenum steel forged readily.. 
Also used as a constituent of stainless and semi-stainless steels. 


Molybdenum Sulphides. MoS, show a layer structure and used ay 
a solid Inbricant MoS, and Mo,Ssg, are other sulphides known. 


Molybdic Acids. A group of acids from which various molybdates: 
are derived. For example, H:MoO, (from MoO,). Ammonium 
molybdate [(NH,)3 PO, Mo,O,, 4,0] is used fer testing phos- 


phates. 


Monazite. A naturally occurring mixed phosphate (Ce, La, Nd, Pr) 
PO, which contains some thorium silicate (ThO,-1-18%). An 


important ore of Ce, Th and La. 

Mond Process. A process used to extract nickel from nickel ores.. 
See nickel. 

Monel Metal. A nickel alloy containing about 60:70% Ni, 25-35%. 
Cu, 1-4% Fe, 0'2% Mn and a little Si and C. 


Monobasie Acid. An acid containing only one replaceable hydrogen 
atom and forms only one series of salts, e.g., HCl and HNO,, etc. 


Monochromatic Radiation. Radiation of a single wavelength. 


Monochromator. A device used for selecting a single wave length 
(e.g.. prism, grating or a single crystal) froma broad range of 
radiation or particle. Used in X-ray diffractions and spectro- 
Photometers. 

Monoclinic System. The crystal system characterised by one 2-fold 
axis of symmetry and/or one plane of symmetry, e.g., Gypsum, 
A unit cell is comprised of three unequal axis one perpendicular 
to the other two which are obliquely inclined. 

Mo y igand. A ligand that contains only one co-ordinately 
active E AOT electrons which interact through a single 
atom, e.g., NHs. 5 

Monomer. A single molecule, ¢.8-» (CH=CH) molecule, which can 

form dimer, trimer or polymer. 

Sugars represented by formula CaH Ox (n=5 


fructose (CsH1,0,)- 
dride SiH,, a gas, B.P.—111°9°C, 


Monosaccharides. 
Or 6), e.g., giucose Or 


Monosilane. The silicon hy 


tro, 
188 Monotropy 


i i lotropic 

Moxotropy. A form of allotropy. in which only one al i 
modification is stable while other forms are metastable and tee 

to change to the stable modification, €g., phospho: sus violet 
stable and its yellow variety is metastable. 


Monovinylacetylene, But-] ene-3-yne, CH.=CH—C=CH. A colour- 
less gas, B.P. 5°C, Manufactured by the controlled low tem- 
perature polymerization of acetylene j 


ne in presence of aqueous 
cuprous and ammonium chloride. 


Mortanic Acid, Octacosanoic Acid, C.,H,;COOH. A straight 
chain saturated fatty acid, M.P. 89°C and occvrsin natural wax. 


Montmorillonite. A clay mineral containing aluminosilicate and 


that has two varieties, e.g., One smells in water to form gels and 
the other has remarkable adsorptive power. 


Morphine, C1H1 NO. ess prismatic crystals with one 
molecule of water, M.P. 254°C 
in opium. For 
morphine), A and asa phenol. Morphine and 
its salts, which are More soluble in water than the base, form a 
class of valuable drugs for the relief of pain. Only the (+)— 
Stereoisomer is biologically active, They seem to effect the 
brain by activating neuronal mechanis. 


Morpholine, C,;H,ON. A colourless liquid, stron ammoniacal 
odour B,P. 129°C, oderately strong base, fornie soaps with 
fatty acidsand absorbs moisture and CO, fr 
pholine carbamates, 


2 Irom air to form mos 
1 : heatin ‘-dichloro- 
diethylether with ammonia. Used as 4 ae 
inhibitor in boilers. 


a solvent and corrosion 


CH.—CH, 
NEC So 
CH.—CH, 


Mosaic Gold, Sn§,. 


Mossbauer Effect. A Phenomena in 


An volving the resonance fiuore- 
scence by Y-radiation of an atomic nucleus, returning from an 
excited state to the ground state. Used in the Study of Fe, Sn 
and Sb compounds. 


frequencies that depend on 1 
Mathematically, . 
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where v is the frequency radiation, and q and b are th 
ere 5 the 
teristic constants of the element. ghara: 


Mother Liquor. A solution left after crystallization. 


Motor Spirit. A fuel with an approximate boiling range of 3 
K used for internal combustion engines- BEeOESIO-450 


Moulding. A process of giving shapes to objects in metals, plastics, 
etc. a 


MSG. Sodium glutamate. 
mu-, #, Designation of a bridging species. 


Mucic Acid, 2,3,4,5-tetrahydroxy Hexanedioic Acid, C,H, 0. 
Colourless solid, M.P. 206°C Obtained by the oxidation of 
lactose or the galactans from wood with nitric acid. Forms 
furoic acid and pyrrole. Used to manufacture pyrrole. 


Mucilages. Polysaccharides which smell. in water (a mixture of 
galacturnoic acid, xylose and arbinose residues), 


Mucopeptides. Insoluble polymers of N-acetylglucosamine and 
N-acety!muramic acid or structural components of the cell walls 
of gram positive and many gram-negative bacteria. 

Mufile Furnace. A type of furnace in which charge does not come 
into contact with the hot gases but is heated by. heating the walls 
of retort or box (containing the charge). 

Mulliken Symbols. Terms applied in crystal field theory, e.g., A. 
and B are singly degenerate electronic state, E-doubly degene- 


rate, T-triply degenerate, etc. 

Mullite, AlgSizO13- Mineral aluminosilicate and a common consti- 
tuent of intensely heated fireclay goods. Mullites increase the 
strength and refractness of bricks and resistant to corrosion. 


Multiplet. A group of two oF more closely grouped finer lines- 
se SNG a9 the fine structure of the original line in a 
spectrum is known as 4 multiplet. 

Multicentre Bond. A two electron bond formed by the overlapping 
of orbital from more than [wo atoms. In diborane (B,Hg), the 
bridging is supposed to be by an SP hybrid overlap from each 
boron atom with the Is orbital on the hydrogen atom. This 
muliicentred bond is called a two-electron three-centre bond ; 
The molecule is electron deficient. 

A ligand with two or 


Multideatate Ligand, Polydentate Ligand, 
More sites Shih it can coordinate. For example, H,NCH,- 
CH, NH». 

Multiple Bond, Bonding 
of orbitals in more than © 


between atoms in which there is overlap 
ne position in space, e.g., a doul le 
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bond or triple bond. This additional bondin 
lap of atomic orbitals that are Perpendicular 
axis resulting in an increase in electron density above and below 
the inner nuclear axis. Such „bonds are called x (pi) bonds. 
Generally, the Primary bond is ac (sigma) bond with extra 
interaction by z- or bonding. 


8 arises from over- 
to the inter-nuclear 


‘Multiple-effect Evaporator. An evaporator Containing several 
evaporator units in series, 1 kg of steam can evaporate, 
approximately, (N kg of water where N= 


y, the number of effects of 
steam generated from units of €vaporator, 


When two elements A 
Compound, the weights 

of B that combine with a fixed weight of i 

number ratio. i 


>» In nitrous oxide (N20), nitric 
oxide (NO) and dinitrogen t i 204), the amounts of 
nitrogen combined with a oxygen are in whole 
number ratio 4:2:1, 


Muon. A v#-Meson. 


Muntz Metal. A brass—often Teferred as 60% “brass” which con- 
tains Cu (60%) and Zn (40%) "tes A matte oe 
bolts, pins, etc. 


Muonium. An electron-+a muon. 

Muriate. An obsolete name for a chl 
Moriatic Acid. An obsolete n 
Musacone, 3. 


oride, e.g., KCI. 
ame for hydrochloric acid. 


Methyleyclopentadecanone, C1H0. 
i 
CH-CH, 
| Xc=0 
(CH), 
Yellow liquid, B.P, 330°C, Obtained f 
the Tibetan musk deer, rom the scent glands of 
Musk, Artificial, C,,H,,.M,0,. r 4, 6-Triñitro-3-tenr ,. 
(musk bar). Yellow, Saal M.P. 97°C." Usc AA 
Musk Ketones, , + tert-butyl 2, 6-dimeth 1-3, 5.dini - phe- 
none. Used in artificial perfu WS, S-dinitroaceto phe 
Musk Xylene. 1-ter-butyl-3, 5-dimethyl-2,4 6 trinitrobenzene, 


C,H,C! 


ustard Gas, 2,2'-dichlorodiethy] Sulphide, 
a ; BP. 25.2176 G 


: o S. Colourless 
oily Iiguid, M P, 13-14°C ily ethene ai 
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30-35°C). A powerful vesicant and poison whi 
junctivities and temporary blindness. Pe a bless 


powder. 
Mustard Oil. See allyl isothiocyanates. 


Mutagens. Chemical substances or a i 
gents (physical ich i 
crease the frequency of mutation above the rra] phic a 


Matarotation. A change in optical rotation of i 
a . é k solutio. i 
time. Optically active substances bring about this T which i 


catalysed by acids or bases. 
Mutase. An enzyme. 
Myogen. A protein of algumin class. 
‘Myoglobin. The oxygen-carrying protein of mammalian muscle. 
Myosin, An important protein of muscles belongi ee 
class of proteins. ERE tors epulia 


Myrcene, CyoHis- 
essential oils, €.. 


An alicyclic monoterpene found i 
g., in verbena oil and oil of hops. en are 


HC 
\c=CH—CH,—CH,—C—CH=CH, 
HC cn, 


Myristic Acid, n-tetradecanoic Acid, C14Ha80;. CH, [CH 
ristic Acta, "Bp. 250°C/100 mm. A fatty acoA eo 
and vegetable oils. 
Myrosin. An enzyme belonging to sulphatase class : 
plack and white mustard seeds- and found in 


Myrtenal, CioH1,0- An unsaturated aldehyde found in f: 
Wrhor wood oll. B.P. 91°75/12'5 mm. Estale came 


Myrtenol, C1oH160. A primary alcohol obtained from a-pinene, 


N 


mide adenine dinucleotide. 


N. Nitrogen. 
Na. Sodium. 
NAD. Nicotina: 
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NADP. Nicotinamide adenine dinucleotide phosphate. 
Nano, (n). A prefix denoting 1077. 


Napalu. A gel of gasoline obtained by adding soap of naphtha- 
enic and palmitic acids. Used in military flame bombs and 
incendiary. 


Naphtha. A coal tar product containing mostly of xylenes and 


higher homologues. Special boiling point spirits (SBP) with 
boiling range of about 40-150°C, 


Naphthalene, C,)Hs. A white crystalline solid with a distinct smell 
of moth balls. Found in both the middle-and-heavy oil frac- 
tions of crude oil and is detained commercially from petroleum: 
fractions by demethylation of methyl naphthalenes with H, at 
750°C and 10-70 atom. 


8 1 
N gB 
6\4\ 43 

5 4 


Gives additional and substitutional products more easily than 


ds on exhaustive chlori-- 

nation. Forms dyestuffs intermediates on nitration and sulpho- 
nation. Substitution in the ring forms two series namely, 
in, the position 1 or position 2, Used in; the preparation of 
. insecticides. 

Naphthalene Ring System. Two or more 


than two benzene rings 
fused together to form a big . structure. 


8 9 12 1 
OOD 
6\7\4\4\ 73 
OI) sh Zs 
Naphthalene Sodium, [C,H] Nat. A greensolution used as a 


metalation reagent. Prepared from Na metal plus thalene 
in some ethers like THF or diglyme. re ecrnale 


Naphthalene Sulphonic Acid. _ Naphthalene mono. 
(naphthalene+sulphonic acid) is always obtained as two iso- 
mers depending upon the temperature of the reaction which are : 
Naphthalene-1 -sulphouic acid (2H,0) a dihydrate, M.P, 90°C. 


Naphthalene-2-sulphonic acid (3H,0), a trihydrate, M.P. 83°C.. 
Forms nitro derivatives, 


hthalene disulphuric acids. Four isomeric forms ( rolonged 
taon of naphthalene), are obtained. E 


sulphonic acid’ 
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Naphthalene trisulphonic acids. Only 1,3,5 or 1,3,7-acids are pre- 
pared by drastic sulphonation of naphthalene or its mono or 
di-sulphonic acids). 1,3,6-acid is used for the preparation of 


H-acids. 
Naphthalic Acid, 1,8-Naphthalene Dicarboxylic Acid. 
having at: least one closed 


Naphthalenes. Saturated hydrocarbons 
e.g., cyclohexane. 


Ting of carbon atoms (cyclo-alkanes), 


Naphthoic Acids. Carboxylic acids of napathalene: 
OH 


`Z 
1-Naphthol, or «-Naphthol, CHO, | I if 
WANA 
Colourless crystalline, M.P. 94°C, B.P. 278°C, soluble in alcohol, 
ether, benzene, etc. Occurs in coal-tar fractions. Prepared by 
caustic soda fusion of sodium. naphthalene- 1-sulphonate or by 
high temperature _ alkaline digestion of 1-chloronaphthalene. 
Forms phthalic acid on oxidation. Forms a series of dyes on 
diazotization. Forms picrate (M.P. 190°C). 
Be Jn 7os 
2-Naphthol or $-naphthol, CioHs0, ll 
ene \AZ 
White crystals, M.P. 122°C, B.P. 285-286°C, soluble in C,He, 
CHCl, C,HsOH, etc. Occurs in traces in high boiling coal-tar 
fraction. Prepared by caustic soda fusion of sodium naphtha- 
lene-2-sulphonate. Oxidized to phthalic acid, chlorinated 
c that forms a characteristic 


and sulphonated. An antisepti a 
yellow colour with bleaching powder in aqueous solutions coupl- 
ed with diazotized base to form a series of dyes. 


1-Naphthylamine or a-Naphthylamine, C,oHN, O | 
`Z 


crystals, M.P. 50°C, B.P. 301°C, soluble ia alcohol 
Colon bs and forms soluble salts with mineral acids, 
Prepared from ammonia plus a-naphthol (under pressure) or by 
reducing 1-nitronaphthalen® with Iron/HCl. Diazotised easily 
and used in so many monoazodyes. Forms naphthionic acid 


on sulphonation- 
NH, 


2- : E .Naphthylamine, CHN, | i i 
Naphthylamine or $ GE 

flets, M.P. 112°C, B.P. 294°C, soluble in hot w: 
PORET “Forms hydrochloride and sulphates. eara 


194 I-Naphthyl-N-methyl Carbamate: 


i f 
by Bucherer’s method (heat 6-naphthol-+-strong solution o 

Ahead sulphite and ammonia at 150° for 8 hours). Used 
as an end component in azo dyes. 


0.CO.NH CHs 


ININ i 
1-Naphthyl-N-methyl Carbamate, CHa NO,, [ jj |, (Sevin). 
AAZ 
White soiid, M.P. 142°C. Pr 
methyl isocyanate or PH; with 


Naphthol Yellow S, A nitro 
tile fibres, chiefly wool a 


epared from l-naphthol, plus 
a base. A contact insecticide. 


-dye. Use 
nd for col 


Narcotine, C,.H.,0,N. Colourle. 
alkaloid of opium. Acts medi 


d for dyeing the animal tex- 
ouring food (non-poisonous). 


Ss needles, soluble in CHCI;. An 
cally as that quinine, 


Natta Process. A process for the manufacture of isotactic poly: 
Propene using Zieglet Catalyst. 


Natrolite, Na, (Al, Si, O,,), 


2H,0. 
Natural Gas, Gases which originate fi 
ation which may or 
It contains Mainly 95% Methan 


j I d CO, only’ (dry gas). If oil is 
present (associated with crude oil) it contains a latge quantity 
such as pentane, hexane, etc., and is 
known as wet gas. Used 


as a fuel, 
Nb. Niobium, 
Ne. Neon. 


Neel Point. The temperature at which magnetic susceptibility 
becomes normal. $ 

Negative Adsorption. When ade Aption takes Place at a surface 
from a solution one comipon at may be adsorbéd more on the 
surface rather than in the bulk and Simultaneously the other 
component may be adsorbed less on the Surface rather than in 
the bulk. The latter adsorbate is said to be negatively adsorbed 
on the surface. It is governed by Gibb’s adsorption equation 

which states that any solute which Increase; 


i i S the interfacial ten- 
sion of the system will be negatively adsorbed, 
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Neptunium 
Neodymium, Nd. At. No 60, At. wt. 14424, M.P. 10 
3127, D 7:00. A typical toxic silvery element of R 


ciation with other lanthanides. Forms 


series. Occurs in asso 
Used in glasses and in capacitors. 


compounds in +3 state. 


Neon, Ne. At. No.10, At. wt. 20:179, M.P. —248°67, B.P. —246:05 
A noble gas of rare gas series with electronic configuration 1 s, 
2s2 p®. Occurs inair (18x10? by volume of air) and can be 
on of liquid air. Used in Muoreatent 


obtained by fractionati 
tubes (red neon lights), electrical equipments, in Gas lasers, etc. 


Neopentyl. The group Me,C CH2—- 


Neophy!. The group Ph Me,C CH,—. 

Neoprene, Polychloroprene. A type of synthetic rubber formed by 
polymerization o 2-chlorobuta-1, 2diene (H,C=CH—CCl= 
CH,). The molecular weight is controlled by the addition of 
S or sulphur containing compounds during emulsion polymeri- 

Ivents, to abrasion and- has high 


zation. It is resistant to so 
tensality. Used in automove goods, as a fibre binder and in 


road and building construction. 
Polymerization 


CH, =CH-C=CH ! CH,—CH=C— can 
| | 


ci l Gl: 
Neoprene rubber Jn. 


Also used in making hoses for petrol and oil and containers for 
corrosive chemicals. 
Nephelauxetic Effect. The change in electronic spectra of com- 
plexes due to varying degree of covalent character in the metal 
ring parameter 1s 6. i 


ligand bonds. Measu 

Nephelomeiry. A quantitative method used for the analysis in- 
volving the spectrophotometric estimation of the scattering of 
light by a colloidal suspension of a precipitate. 

Neptunium, Np. At. No. 93, At. wt 273'0482, M.P. 6403°C, B.P, 
3902°C, D. 20°45. A toxic radioactive element of the actinide 
series of metals that was the first transuranic clement to be 
synthesised. Occurs on earth in traces only in uranium com- 
pounds, formed by neutron capture of ? natural uranium. Pre- 
pared artificially, bY neutron irradiation of 8U or 2517. 

Synthesised by reducing NPFs by Li (six crystalline forms), 

Separated by selective oxidation and solvent extraction method. 

Used to form °? Pu which is a major power source. 

Np shows a strongly zing +7-state and forms compounds 


oxidi 
AES i i i 5 
similar to uranium. ronic configuration is 5f, 6s? p°, 7s, 


Elect 


; ation 
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n z J Sas ir to 

etal dissolves in acid to form Np*+ oxidized by air 
Ne ad by mild oxidants to NpO,*. Forms halides such as 
NpF, (orange), NpF,, NpCl,, NpBr,. 


i i i ive force of 
nst Equation. An equation corelating the electromotive rce | 
NER Sell ana concentrations or, more accurately, the activities 
of the reactants and Products of the cell reaction. For a 

reaction of a galvnic cell 


a@A+bB=cC+dp 
the electromotive force is given by 
E=E°—RTin ( mean 
a*a. ap 
where a,b andc, dare the number of m 
A 


e Conditions and E° is the standard 

electromotive force of the cell. 
Nerol, C,,H,,0, G,7-dimethyl-2,.6.0¢ 
A terpenic alcohol with the consti 


tadiene-I-ol), B.P, 225—226°C. 
la 
H.C 


tutional formu’ 


/ Cia CH-CH,.C.CH, 


l 
H.C HOH,C C.H 


H,C 
N 
or F =CH.CH,—-CH,—C.CH, 


H,C HOH,CC.H 
A constituent of neroli, peti 
sed as a constituent of perf 


Nerolidol, C,,H 


t grain and of many essential oils. 
ume, 


(+form) 20. B.P. 276°C, An alcohol found in neroli oil 
Nerve Gas, Fluorophosphoric acid derivati 6 
from Ag,PO, and RX, as, esters obtained 


action causing m 
Posed as nerve gas, 
Nervone, Cas Ho NOs. M.P, 180°C, A Cerebroside, 

Nervonic Acid, CoH 4O,, CH. [CH } CH=C . H. 
M.P. 43°C. A powder obtained from Seman [CH;] COO 
Nessler’s Reagent. An alkaline Solution of mercuric iodi Hel) 
in potassium iodide (KI) used for detecting Ai Soe 

ammonia. Forms a brown colour or Precipitate of NH,H¢,01 
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Nessler’s Tubes. Cylinders used for comparing turbiditi 
colours of solutions. parng ee ae : 
Neuraminie Acid, CsHiNOs. An amino sugar present in animal 


tissues. 
Trimethylvinyl Ammonium Hydroxide, C,H,;NO. A liquid 


Neurine, a 
tallive trihydrate. Present in free and combined 


forming a crys! 

state in brain. 
Neutralization. The process of neutralization of an’ acid b; 
base or vice-versa. (H*-++OH =H,0) sie 
Neutralization, Heat of. The amount of heat evolved when 1 gram 
equivalent of an acid is neutralized by 1 gram equivalent of the 
heat of neutralization for a strong acid 


base. For example, the 
and strong base in dilute solution is 13°7 Kcal (57°35 kJ) and 


the only reaction which takes place is 
Ht+OH- ——> H:0. 


The heat of neutralization depends up 


acid and base. 

Neutrino. An elementary particle without charge but with spin $ 

and assumed to account for the conservation of angular momen- 
_tum-in nuclear transformation. It seems to have variable 
finite mass and to oscillate from type to another. 

Neutron. A fundamental particle of atom, without charge (electri- 
cal) but mass equal to that of a proton. It has magnetic 
moment 1°91 B.M. and interact with atoms with unpaired 

form an electron and proton. 


electrons. Decays to 
The number of neutrons in the nuclei of an 


Nentron Number, N. i 
atom and is equal to nucleon number (A) minus the proton 


number (2). 
Neville-Winther Acid. 4-Hydroxy-1-naphthalene sulphonic acid. 
N ’s Law (of Octave). When the elements are arranged in 
$ erent Festa atomic weight, the eighth element starting 
from a given one js the repetition of the first like the eighth note 
of an octave in music. For example, Li, has similarity to Na, 
‘Be ta Mg, ete. 
_ The SI unit of force equal to the force required to 
Nevton ie Re ilogram by 1 meter second *. (IN=1 kg ms”) 


Ni. Nickel. / ie, ; 
y of nickel containing Ni (60%), Fe(25%), 


Nichrome. An alo 
ee 8:69, M.P. 1453°C 
„28, At. wt 58°69, Vi °C, B.P. 2732°C, 
nike At, Tisition element of group VIII having electronic 


on the nature of the 


D 8°90. 


Nickel Accumulator 


configuration 3d8, 4s?, Occurs in n: 


phide ores (e.g., millerite), as mixed arsenides, antimonides, 


ieri i re 
Iphides, as garnierite and as pyrrhotite (Fen Sn4,). Theo 
Rioni to NiO and is reduced to Ni with C 


2 NiS+30, + 2NiO+250, 
NiO+H, > Ni+H,0 


The nickel is separated in volatilizers by Converting it to nickel 
50°—80°C ¢ 


carbonyl [Ni+CO ——__; Ni (CO),] followed by conversion 
to Ni (pure) at 180°C (Mond’s Process), 


Ni(CO), > Ni+4C0. 


volatile 
nickel carbonyl 


Ni is silvery-white metal 


y and is not tarnished by air but 
attacked by acids (except cone. HNO,). It is not attacked by 
fluorine. “Used as a catalyst in hyd 


( ) Togenation and in glass 
green), 


ature as mixed metal sul- 


Nickel Accumulator, A Source of current with a discharge voltage 

about 1°2 volts, The reaction of the accumulator is 
Fe(S)+NiO.OH+H,0 > Fe (OH), (S)+Ni (0H); 
On charging, the Fe(OH), is reduced to Fe and the Ni (OH), 
oxidized to Ni Os. It has a low current efficiency and more 
expensive as compared to lead accumulators, It has low weight 
and good mechanical strength. 

Nickel Alloys. They are anticorrosiye and expensive, e.g., Monel 
metal (Cu iver (Ni g20% Ny constantan (Cu 60%, Ni 40%), 

erman silver zu 55%, Ni 20%, Zn 259 ) inoid (Cu 
60%, Zn 24%, Ni 14% W aya invar, nilo, ay, Platinoid ¢ 

Nickel Ammonium Sulphate, Ni(NH,) (SO,)., 6H O. Blue-green 

obtained from Nickel sy] hat id OA ek 

interne Phate and ammonium Sulphate. Used 

Nickel Arsenide, NiAs. This compound, NiAs i i me 
soa important crystal ie eae pat 
gonal to NiS. Many elements’ cr stalli i s 
a CuSn, CrSb, NiSb, PiSn etg ° aU with this stractere 

Nickelates. Compounds such as nickelates (IV) and nickelates 
MNiO,. 


Nickel Bromide, NiBr,, Prepared in anhydrous and fori 
€g., NiBrs, 3H,0 ; NiBr,, 6H,0 and NiBr, OH irous Orms, 
Nickel Carbonate. Unstable carbonates, 


8» NiCO,, 6,0: and 
iCO,. 


(11), 


Nicotine Fe 


Nickel Carbonyl, Ni(CO),. A colourless liquid with high toxic 
vapours. Obtained by_ passing CO over finally divided Ni at 
60°C (Ni+4CO+Ni(CO), followed by fractional distillation 
Decomposes to pure nickel at 180°C. i 

Nickel Chloride, NiCl,. A yellow coloured anhydrous chloride ob- 
tained by heating nickel powder or dust in chlorine (fire is 
produced). Forms hydrates with octahedral nickel. A hexa- 
hydrate NiCl, 6H,O is formed from its solution which forms 
a double salt (NiClz.NH,CI.6H20) with ammonia chloride 
and a violet compound NiCls, 6NH, with ammonia. 

Nickel Dimethyl Glyoxime, CsHyNaNiO,. A substance fotmed 
during the estimation of nickel -and which is finally weighed. 

Diabet Fluorides, NiF, Yellow sreen forms perovskites, 2:8» 
KNiF,, KsNiFs and K,NiFs. 

Nickel Hydroxide, Ni(OH)s. Apple green and used as an oxidizing 
agent. 

Nickel Iodide, Nils. 

Nickel Nitrate, Ni(NOs)2, 

Nickel Organic Derivatives. Form: 
—a catalyst for cyclotelomeriza 

i jO (Nickelous Oxide). A pale green powder (heat 

Bors tay E NON or NiNOs in absence of air). Dissolves in 
dilute acids to form green solutions of nickel salts. 

4 à ickeli ide). A black powder (heat NiO 

Nickel Oxide, NisOs (Nickelie once) E 
i air). Exists as dihydrate, Ni,Os, 2H;0- 

Nickel Sulphate, NiSOs, xH,0. ae soluble salt which forms double 
sulphates Ni(NH,)2SOu 620- 


Nickel Vitriol. NiSO,, 7H20- h 
es) à t from a calcite crystal and is used to 
Meal poem aide, plane «polarized light obtained from plane 

light. j 
otide (NAD). An important co- 


Nicotinamide Aaenine A 

ich } s asa hydroge transfer agent. It was 

Rates which BPN. It is reduced to. NADH. Obtained 
Obayathetically from nicotinamide or nicotinic acid. 

Pet : 1 ide Phosphate (NADP). An enzyme 
Nieotinamise e nucleotide group. It was also known as TPN tri- 
phospnopyridine nucleotide). 

I) Pyridine. Bẹ. 246°C, A strong, 


Nicotine, Se ie ith pyridine like smell. Muscible 
ase, 


Forms hexabydrate. 
6H,O. Green crystals (Ni+N,.0,). 


s_bis-n-allyls, e.g., (h435—CsHs).Ni 
tion of diolefins. 


9-pyrrolidy’ 
v liquid w 


200 UG zji © Nicotinic Acid 
Hez] 


CH, 


with water below 60°C and above 210°C, Soluble in alcohol and 


ether. Occurs in tobacco plants combined with citric and malic 
acids. An alkaloid, used as an Insecticide. 


1 component of mammlian diet, Manu- 
factured from Pyridine or quinoli e. Forms NAD (nicotinamide 
adenine dinucleotide), 


20). A colourless Organic compound that 
forms a blue colour with ammonia, Used for detection of 
Proteins eee cad amino-acids (forms blue colour on heating 
with ninhydrin ight brown cr stals which lose water a 
120—130°¢, i 

? (0) 
Il 
AAN OH 
yo 
(0) 
Used as a Spray reagent in Paper chromatography 
Niobium, Nb. At No. 41, At 


ition dem 29064, M.P, 2468°C. B.P. 
A transition element of group V with electro- 
f f 551 4d4 al known as Columbium, Cb. Chief 
mineral is columbite-tantalite (Fe, Mn) (Nb, T: 
ai reduction of N 20; wi 
mportant oxidation state is+S. Forms hyd- ides (NbB, 
Nb,B;), carbides (Nb.C3, NbC) and nitrides “nb NN, N 
No). Also forms sulphides (Nb,S, and NbS,) an 
plexes. Used in weiding, and nuclear reactor work. 
Niobium Organometallic Cı 


b fi ienyl 
derivatives, e.g., (h5— C:H,) Nb( CO), orms cyclopentadieny. 
Niobium Oxides. Niobium for 

white inert material) which fı 


such as Nb,O; (dense, 
by hydrolysis of niobium hal 


orms niobates (KNbO,). Prepared 
ides followed by dehyd aP 


Nitric Acid ri 


r sal of nitric acid (HNO,). All metal ni 

in water. Nitrates are nested by the ‘ring cae aes Erol le 

+ferrous sulphate solution+conc. H,SO, from the ka caine 
tube— formation of a brown ring at the junction of li otte 
Nitrates of metals such as Na, K, Ca one of PR R RE 
portance. Organic nitro compounds or ammonium Pr uae 
constitute a part of explosives. Also used as a fertilizer. eae 

Nitrating Agent (acid). A (! : 1) mixture of conc. H 
H,SO, used for nitration, e.g., the formation of E 
toluene (TNT) from toluene which is an explosive. The attacki = 
species is NO,*(electrophile substitution). ne 

Nitrene Group, (RN=.) (the amine group). Nitrene derivatives are 
formed by condensation, @-8- sNMe]. 


Nitric Acid, HNOs M.P. —42°C, B.P. 83°C (decomposes). A 
id prepared in the laboratory 


colourless fuming corrosive liqu í 
Iphuric acid (NaNO,+H, SO,—> 


Nitrates. A 


by an alkali metal nitrate and su 
{aHSO,+HNOs)- Commercially prepared by the catalytic 
ia and ís supplied as a concentrated nitric 


oxidation of ammon! 
acid (68% of the aci 
dissolved oxides of ni 
redistilling the commercia 


D 1°51). 
A strong oxidizing agent and oxidizes non-metals to oxyacids, 
metals to the corresponding nitrates plus oxides of nitrogen. . 
Reactions of non-metals 

S4 6HNO,=H,SO1-+6NO;+2H:0 

I,+10HNOs= QHIO3;+ 10NO,+4H20 

Map 5HNO,=HsPO.+5NO2t H:O 
‘Oxidizes amorphous C to mellitic acid, Cs (COOH), and finally 
to COs, Graphite forms a yellow insoluble acid, graphitic acid 
(C1 H405). 


Reactions of metals 
Mg+2HNO,7 MB (NOs)2+Hs 
Cu+-4HNO,>Cu (NO3) h 
3Ag+4HNO;>3AE NO: + 2 
6Hg+8HNO; 73H82 (NO,)2+2NO+9H:0 
dilut 
3Hg-+8HNO,>-3He (NO,)e+2NO+4H:0 
Concentrated 
Conc. nitri id (1 art)--cone. HCI (3 parts) form aqua 
pa e Si for noble metals such as Au, Pt, Ta 
Ba A production of fertilizers (NH, NO,), explosives, 
dyestuffs, etc. 


d, D 1.4) which is generally yellow due to 
trogen. Pure HNO, is obtained by 
) acid under reduced pressure (98%, 


202 Nitric Oxide 


ic Oxide, Nitrogen Monoxide 

nige E but soluble in solution 
formation of (Fe NO)?+ (the NO 
solution). Prepared from Ditri j 
Commercially prepared by the catalytic n o Me 
or direction combination of N; and O: in an electric arc (Nz z 
O:>2N0). lt decomposes above 1000°C to form the paren 
elements. Combines į 


Nitrides. Compound of nitrogen and other elements. Prepared. 
from element plus N, or NH;. Two types of nitrides, oS 
Li;N (obtained from electropositiye elements) and nitrides o 

transition metals, Covalent Nitrides are 

Positive elements, Used i 


formed by less electro- 
sed in ceramics. 


Process of surface hardening stee] (in NH,) with the 
Of a nitride layer on it. 


Nitride Complexes, 


Nitriding. A 
formation 


: groups. Colourless liquids under; 
tion. Used as fuel additive » lubricants, etc. 
Nitrile Rubber, 
oil and solvent 
ing rings, etc, 
Nitrites. Salts 


tes of nitrous 
nitrites are us 


acid contain; NO,]- ion. Alkali 
ed in bacon: nre oy 10 


S as preservative, 
Nitroamines. Organic co. 


mpounds having p th —NO, (nitro) and! 
—NH,;, (amino) groups, & both —NO, (ni 


m-Nitroaniline, T-Amino-3-Nitrobenzene, CcH.N,O,, 
NH, 


(On ) Yellow needles, M.P, 114°C, B.P, 285°C. Used 


in the Preparation of 930 dyes, 
P-Nitroaniline, 1-Amino-4-N 


itroaniline, CHN,O,, 
NH, 
©) Yellow crystals, M.P. 147°C. 
NO, 
Nitroanthraquinones. 


Nitrated anthraquinones (at 0-pasition). 


Nitrobenzene ‘903: 


NO, 


Nitrobenzene, CsHsNO:, (O) Colourless, refractive liquid: 


with characteristic smell, B.P. 209°C, D 1:209. Miscible with 
alcohol ether and benzene, easily volatile in steam. Prepared 
by the action of conc, HNO, and conc. H,SO, on benzene at 
40°-60°C. 

NO, 


Conc. H,SO, 
+ Conc. HNO;-— > + H0. uirther 
5 40-60°C aoe Thee 


nitration gives m-dinitrobenzene, sulphonation gives m-nitro- 
benzene sulphonic acid. On reduction it gives azoxybenzene, 
then azo benzene and aniline depending upon the condition. 


Zo|/NaOH 
2C,H;-NO.+ 6{H]-——-> CoH; -NH—-NH —C,H; 
C,H;OH 
Su/HCl hydrazobenzene. 


C,Hy-NO.-+ 6[H}--—— > Cos NB + 2820 
Used as an important dyestuff intermediate being used asa first 


component of azo dyes. 
nic compounds containing the nitro 


Nitro Compounds. A type of orga pou 
group (—NO,) attached to an aromatic ring. Prepared by nitra- 
tion. (Conc. H2 $0,+ Conc. HNO;) 

(0) (0) 
NGA 
i 


Nitro Compound 
red salts of several nitrophenois or deri-- 


Nitro-dy 
Nitro-dyes. The colou id, e.g» picric acid 


vatives of sulphonic ac 
OH We 
ZN 
ON NO k NO, 
( 2 Q ‘ or Maritus yellow (OO) ) 
] l 
NO: NO, z 
They are acid dyes- 
wt. 14:006, M.P. —209°86°C, B.P, 


i 7, At. 
et a ae bet element of the V group, colourless gas exe 
isting as N, and very electronegative. Present in air (75'5% by 


Nitrogenase 


weight), in proteins and also as nitrates and ammonia. Electro- 


nic configuration) 2s?p3, A typical non-metal forming typical 
polarized covalent bond. Commercial] 


y prepared by facuont 
distillation of liquid air and also prepared (in the laboratory) 
by heating NH, NO, (Na NO.+NH, CI). With electropositiv 
elements Nè- jon 


may be formed. Also combines with Oz, Ha 
(Haber’s process), CaC, (to form calciu 


m cyanamide), etc. 
Active nitrogen is Produced by electric discharge (excited H,). 
Pure nitrogen is Prepared by thermal decomposition of azides : 
2NaN,>2Na+3N, 
Forms oxides such as N.O (nitri 
Goxide, an unstable oxide), NO, 
(nitrogen Pentaoxide) and N. 


20, (nitrogen tetraoxide). 
Nitrogen has two isotopes HN, the 
(about 0°3%), EN isotope is used as 
Scopy. Nitrogen is used in fertilizers 
as a refrigerant. 


c oxide), N,O, (nitrogen ses 
2 (nitrogen dioxide), NOs 


í 15 
common isotope and EN 
a marker in mass spec se 
and Jiquid nitrogen is u 


Nitrogenase. A complex of metal. containing proteins present in 
Ditrogen-fixing bacteria and blue-green algae. 
Nitrogen Chlorides. 


Chlor Nitrogen forms nitrogen trichloride, NCIs, 22 
explosive oily Jigu i 


id (Cl.+ NH,CI solution), Als binary halides 
such as NF;, Cl, and halogen azides, CIN, are also known- 
Other nitrogen halides are NHCI,, 


NE,Cl, NF,C! and NFCh. 
A brown gas obtained from dinitrogen 
eat 


20,— >2NO,), Further heating forms NO 
NO(g)-+0,(g), 


The use of a 


Nitrogen Dioxide, NO.. 
tetraoxide at 140°C (N 
and O; (2NO,(g)—-+9 

Nitrogen Fixation. 


tmospheric nitrogen to form a 
mportance such as nitric oxides (C 


: 4 as 
, ammonia (used 


verted into nitri 


: a 

f certa a : Os Nitrogen and Azotobacters 

. free living Soil-organism also fixes n 

Nitrogen Fluorides, NF, (nitrogen trifluoride 
tance (fused ammonium hy 


drogen chlori 
and trans-difluorodi p x 


). A very in ert subs- 
zine (FN=NF) 
known. 


de is electrolysed)- cue 
and F.N.NF, are 
Nitrogen Hydrides, Nitrogen and hydro nds such a% 
H; and other derivatives N2H,, ae oes 
Nitrogen tri-iodide, NI,. A black Powder (NH,+KIBr,). i 
Nitrogen Mustards. Some poly-(8-chloroethyl) amines with gener 
formula RN(CH,CH,Cl), where R is an alkyl, alkylamine 
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alkyl chloride group. Resembles mustard gas in , i 
Used in the treatment of Hodgkin’s disease. Dipperties. 


Nitrogen Oxide. See nitric oxide. 

Nitrogen Oxyacids 

Hyponitrous Acid, HgN,O.. Its alkali salt solution is obtained from 
KNO, and Na amalgam ;'Ag:N,O; is precipitated from solution 
and H,N,0, is formed from Ag, N10; and cold dilute HCI in. 
ether. The H,N,0, is filtered off. 

Ag.N,O2+2HCI>H,N,0;+2AgC1 

The hyponitrite ion is trans (O—N—N—O)*-. 

Nitric Acid, HNOs. See nitric acid. 


Nitrous Acid, HNO,. Its free state existence is doubtful and it is- 
likely that when N.Os dissolves in water at the ice temperature, 
a blue liquid thus formed consists mainly of nitrous acid. Highly 
unstable and decomposes : j 

N,O,-+H,0>2HNO, (at 0°C) 
2HNO,@HNO;+2NO+H;0 (at low temperatures) 
2HNO,=NO+NO,+H;0 (at high temperatures) 

Act ducing agent, e.g., H202 is reduced to water and Br. 

waters iced Bee hydrobromic acid, (HBr). Acts asan oxi- 
dising agent, e.g., liberates iodine from iodides (2H[+2HNO,—» 
2NO + 2H,O-+ 1), HS is oxidized to Sand SO, is oxidized to 


H.SO,, 
The probable structure is : 
O 
Z HO—N=0 
H-NY n a 


Hyponitric acid, HNOS Trioxy dinitrate. The free acid is ane 


Stable. y 
i i `  Trinitrate, CsHsN;0, CH,(ONO,). 
E i ENON A highly explosive oily liquid prepared 
By ae Med ar misture of nitric and sulphuric acids, In 
Bure pana Wis colourless, odourless, insoluble in water with 
M.P. 8°C. It isa nitrate ester and is highly explosive. It is 
never used alone due to high sensitivity. , Used as a pain relief 
for Chest pain angina. Also used in dyoamites and pro. 
pellants. 


Nitron, Ca Ha N,, Used as 2 Pf 
PR, and WO, (in ethanoie ac 


ecipitating agent for NO,”, Clo,~, 
id solutions). 


206 1-Nitronaphthalene 


: NO. M.P. 
3-Nitronaphthalene, C,,H,NO,, f NZ N \ Yellow crystal, M.P. 
\/\ 4 


61°C, B.P. 304°C. Prepared by nitrating naphthalene. Used in 
the preparation of 1-naphthyl-amine, 


Nitronium Ion. NO,+ ion. 


Nitronium Salts. Salts having NO," ion. Prepared by reacting 
strong acids and conc, HNO, or NO, plus oxidizing agent. 


Nitroparaffins, CrHa».,NOQ,. Colourless toxic iiquids, sparingly 
soluble in water. Prepared from AgNO; plus alkyl halide or by 
Teacting propane and H a in vapour phase at 400°C (lower 
nitro-paraffins), Forms amine when reduced with Sn and HCl. 
Lower. paraffins are used as Solvents, Propellants, etc. 


Nitrophenols, C,H, (OH) (NO,). Organic fcompounds formed by 


irect or indirect nitration of Phenols, Three isomers, of nitro- 
phenols are as follows : 
HO 
ail NOS 
(i) 2-nitrophenol or o-nitrophenol, ‘fi 


) M.P. 45°C, Bright 

yellow solid. (nitration: f phi > i 

pon A of phenol), Used. in dyestuffs and photo- 
; OH 

(ii) 4-nitroph i fo) 

Phenol or P-nitrophenol, ( KO.) } M.P. 114°C. A 

: JA 


NO, 


white crystalline solid. 


Nitroprussides, Complexes containing the [F Je- ion and: 

ninapas Nedret N CNRO Rac aaO io an 
> al h . 5 2 a 

test for soluble sulphides, with Which iter eee used ia 

Nitrosoaming:, Yellow oils or solids containing (—NO) group 

i N 

and With a general ana /NO. Obtained from HNO,+ 

S- or t-amines. 


itroso Dyes, D: i ; A 
age a Yestufls having nitroso group (—NO), e.g., quinone 


Node BOF 


Nitrosomethyl Urea, NH,CON(NO)CH;. A colourless solid, M.P. 
73°C. Prepared from NaNO, plus methyl urea’ nitrate (in 
solution). 5 

Nitrosonium Hydrogen Sulphate, Chamber Crystals, NaHSO,, 
M.P. 73°C. A white solid used in diazotization. as 


Nitrosonium Salts. Salts containing NO* ion. 

4-Nitrosophenol, CHNO. Greyish brown crystals, M.P. 124°C 
(decomposes) Prepared from HNO, plus phenol. Used to form 
indophenols (with p-nitrosophenol) which are used for the 
commercial preparation of sulphur colours. 

Nitrososulphuric Acid, Nitrosulphuric Acid, Nitro Sulphonic Acid. 
Alternate names for nitrosyl sulphuric acid, NOHSO,. 


Nitrous Acid. See nitrogen oxy acids. 
Nitrous Fumes. A mixture of NO and N,O, used for oxidation. 


Nitrous Oxide. See nitrogen oxides. A 

Nitryl Jon (nitronium ion). The positive ion NO,*. 

Nitryl Halides, XNO, (where X=F or Cl). Halogenated nitro deri- 
Vatives, e.g., FNO, and CINO:. 

‘D.m.r, Nuclear magnetic resonance. 

n.m.r. Shift Reagents. Substances used to simplify n.m.r. spectra, 
e.g., europium complexes. ; 


No, Nobelium. 

Nobelinm, No. At. No. 102. The metal has not been prepared. It 
shows +2 and +3 oxidation states. No solid compound is 
known. 2°5No is formed by the action of #C and °C nuclei on 


a cerium target. 

Noble Gases, (rare gases, 0 group elements). The elements helium, 
neon, argon, krypton, xenon and radon. Occupy position 
between the highly electronegative group VII elements and the 
highly electropositive group I elements. They have all 

completely filled s and p with the electronic configuration s%p° 

excep He, s?). All occur as minor constituents of the atmo- 
sphere. He is a component of some natural hydrocarbons 
whereas radon is obtained from radium emanations. Separa- 
ted by fractional distillation. Used to provide inert atmosphere, 

e.g., welding (Ar), filling light tubes (Ne) and bulbs (Ar), gas 

stirring in high temperature metallurgy (Ar). Liquid He is used 

in cryoscopy Xe, Kr and Ra form some compounds, 


Node. A region of yery low electron density in an atom or mole. 
Cule (wave equation). 


208 Non- Aqueous Solutio 


Non-Aqueous Solution. A solution prepared from solvents (e-g-y 
CHOH, CHCl}, NHg, BrFs, etc.), other than water. 


Non-aqueous Solvents. Solvents other than water. 


Non-polar Molecules. Molecules which have zero dipole moment, 


e.g., symmetrical non-polar compounds (covalent compounds). 
such as CCl. 


Non-stoichiometric Compounds. Compounds in which the ratios 


of number of atoms present do not follow simple integers, e.g., 
silicates. 


Nonylphenol, C,sH200. A phenol used to produce phenolic resins- 
and surfactants. 5 


nor. A prefix indicating the loss of a —CH, group in an organic- 
compound. For example, nor-nicotine (CyoHi,N.)—nor-nicotine 
(CyoHiaNe). When applied to terpenes, it means loss of all —CHs- 
groups from parent compound. Also applied in amino acids. 


Normality, N. The number of gram equivalent of solute per litre 
ot sorption tN polation of nos acid (hydrous acid) contains 
grams of the acid in 1 litre of soluti lic 

acid is 126/2, ie., 63). Eaa ot o 


Normal Temperature and Pressure, (NTP) or (STP). 
Np. Neptunium. 


Nuclear Magnetic Resonance (NMR). A method for studying nuclear’ 
0) io substance to be nA 

18) piaced ania y niform and stead . This results- 

in ‘splitting’ of the nuclear energy evel e ined 


itic weak and oscillating magnetic field 
whose frequency is ‘scanned’ over an appropriates pause: At 


certain precise frequencies the nuclear magnets reso- 


nate with the field Si ; 
h 8 transition between’ the 
Magnetic energy levels. - amplified and 


n ei, for instance, 
and the transition between the two” 


radiation. This 


: For i nok 
there are three frequencies Corresponding R on 
€ groups. The intensi f absor- 
ption also depends on the number of hydrogen ane (4 2:1). 
Sometimes nuclei couple together to give fine structures in the 
NMR spectrum and the extent an i 


A P , d nature of the coupling: 
provides further information on molecular ties ‘ 


Nucleon Number 209 
Nuclear Paramagnetism. The total angular momentum of the spin 
of several nuclei is given by 


h —— 
an V +1) 
where I=the nuclear spin number (1=0, l, 1, ; =) 


s constant, I=0, for non-spinning nuclei. This 
dy nuclei having I greater than 0. 


and =the Planck’ 
technique is used to stu 
The electrical quadrupole moment 


Nuclear Quadrupole Moment. 
of the nucleus which is used to study molecular structures 


(NQR), 

‘Nuclear Spi 
ae Fo Ae h 

moment of particles 1s expressed in units of aa J) 


me which hydrolyses nucleic acids. 


in. Nucleus has a property of spin and the angular 


Nuclease. An enzy 


Nucleic Acids. The part of 
tituents of all living cel 
hereditary information ena 
constructed. There are two type 


nucleo-proteins and essential cons- 
Is as they provide the necessary 
bling high specific proteins to be 
s of nucleic acids. 


ernate phorr net anne sugar groups 
link her through carbon 3 and 5 of the pentose molecule, 
aid Sie bases attached to the pentose. The chains are held 
together by hydrogen bounds between the bases, The two linked 
bases must be a purine and other a pyrimidine. 
Rib ie Acid, Found in the cytoplasm. In RNA the sugar 
is. ee ra uracil replaces thymine. Various types ORNA 
depending upon their molecular weight are knowns: Eor 
example, messenger RNA conveys information in the form 
of the sequence of bases from DINE RIND cnuthe ribosomes, 
and transfer or soluble RNAs which are specific carrier mole- 
cules for amino-acids during protein aypmnesisies uibCab ines withs 
ribosomal RNA as the template. - 
Nucleon. A name for particles having mass number 1, i.e., proton+ 
neutron. j. Th k bı 
number), (A). e number of nucleons in 
Nuolega Mapam E umber of protons+number of neutrons in an 
atomic nucleus. 


210 Nucleophile 
ile (nucleophilic reagent). An electron rich ion or mole- 
Bee ee matt in an organic reaction, e.g., the negative 
ions (Bry, CNT) or a molecule with a lone pair of electrons 
(NH;, H20). Nucleophile always attacks on the positively 
charged part of the molecule Groups which act by donating or 
sharing their electrons, e.g., OH- ion, OR” an 


d SR™ groups. 
Nucleophilic Addition. Addition of a small Molecule to an un- 
saturated organic Compound, e.g., the carbonyl compounds 
undergo nucleophilic additions. Carbonyl group (>C=O) is 
constituted by a co bond and at bond. Oxygen being more 
electronegative than carbon, there is high electron density on 


oxygen than that on carbon. The carbonyl group is somewhat 
having the following Structures 
Fo oe ò 8 
>C=0 o >C—oO or >C=0 
Nucleo 


CH E CH a CN 
3 —E,—M x= CN CH = 
Xc=0 —=———> VER a \l 5 
CH; CH,” slow CH,” | 
Fast ES Be 
Cu. te 
\d_on 
CR” i 
Acetone @yanohydrin 
Nucleophilic Substitution (Sw). AF 


faction involving the substitu- 
tion of an atom or group of atoms in an Organic compound with 
a nucleophile as the attacking substituent, 
tution occurs in compounds in which a 
atom or group leads to a dipolar bond. o droly- 
sis of alkyl halides by aqueous alkalis form CHS Hebe’ 


R~X++0H —., R~OH4X 
where R may be an alkyl, ary] metal or metalloi d 
i 2] id group, an 
may be an morganic or organic anion. f be 
divided into two classes ; on. The reaction BEM 
l. Sy? (substitution, 


nucleophilic, bimolecular), and 
2. Sw} (substitution, 


nucleophilic, unimolecular), 

In Sw? reactions, the rate of reaction is of Second order (involve 
two particles) or in general, such 7€actions involve a Walden 
Mversion_and there is a 5- 


Co-ordinate intermediate į ich both 
X and say, OH” are bonded to same carbon Son PaE 


Nujol 
Piel Jel) 
LAY | = N7 è- | 
Pane + OH" —> l Honen | 
| 
H H 
Methyl bromide l J H 
A = 
—-> HO—C—H+Br 
Nu 
methanol 


In Sy? reactions the rate of a nucleophilic substitution reaction 
depends upon the concentration of alkyl halide only, i.e., a first 
order reaction. 

R-X —> Rt+X™ 
ydrolysis of tertiary butyl bromide to form 


(slow reaction) 


For example, the h 
tert-butyl alcohol. 


Cheers 
Ionizati NY 
Cte Sc—Br ara tO >) Bre 
CH,” he 

3 

y TR:0 


CH 

CH, Sc—OH 
CH; 

tert-butyl alcohol 


ed for the 
Jeased in t 


cleavage of C— Br bond is supplied 


The en requir: F a 
ergy req he solvation of carbonium and bro- 


by the energy re 
mide ions. 

Nucleosides. Crystalline and sparingly soluble glycosides of hetero- 
cyclic bases, mainly of purine and pyrimidines. 

Nucleoti used for phosphates of glycosides of all 
Seca aces to encompass such compounds as adenosine. 
triphosphate, nicotinamide adenine dinucleotide and other co- 
enzymes. 

Nucleus. The compact positi 

“sisting of one or more nue 
which is a cloud of electrons. 
of one proton only. 

Nuclide. A term used in radioactive decay. 

Nujol. A brand name for a heavy medicinal liquid paraffin, 


ively charged centre of an atom con- 
leons (protons and neutrons) around 
Hydrogen has the simplest nucleus 
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m. A type of synthetic polymers linked by amide groups 

Nyo HCH, Manufactured by condensation of a, w-amino- 
monocarboxylic acids or of aliphatic diamines with aliphatic 
dicarboxylic acids. Important nylons are : 


Nylon-6, 6, [CO‘CH,), CONH(CH,), NH]. Obtained from heta- 
methylene diamine and adipic acid used in Mondfilaments, tex- 
tile cables, insulation and in packing materials. 


HOOC (CH,), co| OH + H | NH(CH,). NH, 
Adipic acid 


Hexamethylenediamiac 
| heat 


4 
—[CO(CH,), CONH (CH,), NHJ] — +H;0 
o 


ZNZ 
Nylon-6. Obtained from phenol fo | and is used as 4 
‘ NZ 
textile fibre. 


| O 
Q. Oxygen. 


Occlusion. A term used to denote either absorption of a gas by 4 


solid (e.g., the occlusion of hydrogen b tion of 
an electrolyte by a precipitats. Se ety ataor 


Ochre. A variety of the earthy 
yellow to brownish-red in colour, 


Ocimene, C,,H,,. 
formula 


HAC, 
C—CH,—CH,—CH=¢_cpy_ 
ee 2—CH, $ CH=CH, 


iron-containing pigments with 


An alicyclic monoterpene of the structural 


CH, 


Octadecanoic Acid (stearic acid), CH, CH,) 


id 
c Ac : 1, A soli 
carboxylic acid present in fats and a eP 
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Octadecenoic Acid (oleic acid), Cis-9-octadecenoic acid, 
CH,(CH2)2 CH=CH(CAs); COOH 


A carboxylic acid occurring naturally in fats and oils (as glyceri- 
des) and in cow’s milk. Used in crude form as resins, lubricant, 


etc. 


Cctakceral Co-ordirati 
present at the co1ne 
hedral co-ordination about S. 

Octane Number or Octane Rating. A Tating for the 
performance of petrol in internal combustion engines. The 

is ‘the percentage of iso-octane 


octane number of a gasoline is t 
present in a mix iso-octane and n-heptane, when the 


igands which are 


on. Co-ordination of six | 
SF, has a octa- 


rs of en octahedron, ¢.8-, 


mixture has the same knocking performance in the experimental 
engine as the gasoline under investigation: For exampe, 2, 2 4- 
trimethylheptane (iso-octane) is 8 -value of 100 ahd 
heptane is given a va ue 0. So, octane number measures the 

> Used chiefy, for motor or aviation 


freedom from ‘knocking. 
gasolines. 
Octant Rule. A rule, applied specially to steroids which correlates 
the sign and amplitude of Cotton curves with the geometry and 
substitution of cyclohexenone derivatives. 


Octet. A of eight valence electrons (no d electrons). The 
ccm ranp eit Jeads to the stability and which is a basis of 


Lewis Octet Theory. 9% 
ets (except He) and 


1. the noble gases have complete oct 
„are more OF Jess inert. 
2, the ions of electropositive OF electronegative elements are 
Jex octet, e£ 


`~ with a comp 
, etc. 


Nat, Kt, 0%, Gls 
s are 


formed by sharing to complete 


3. the covalent bond 


octets. 
In BFss B has 6 electro 


ns and in SFe, S has 12 


Exceptions : 


electrons. 
An oily liquid, B.P. 


pee oje Acid, CH 402 
Oeranthic Acid, n ti some natural oil and waxes. 
M.P. 174°C. 


Oestradiol, Estradiol. Cs BasOr 
Je sex hormone. 


ular fema 


The follic 
Je sex hormone. 


Oestrogen, Estrogens: ~ 
Oestrone, Estrones CysHa22" ae 


hm 
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) A unit of electrical resistance. It is the resistance 

orm by a conductor when a current of one ampere flows 

through a potential difference of one volt. 1§4=IVA-! (Ohm’s 
Law). 


Oil. Naturally occurring hydrocarbons which are used as a fuel 


(after refining) or an oily substance obtained from natural 
products, e.g., oil of cade, 


Oil of Anise (oil of aniseed), Obtained by steam distillation of 
anise fruits, Pimpinella anisum or Illicium verum. Used medicin- 
ally as an ingradient of cough mixture and asa flavouring 
agent. 


Oilof Cade (juniper tar oil), Brownish black oil obtained by 
destructive distillation of the branches of Juniperus oxycedrus. 
Used medicinally in ointment 


s for skin diseases, 
Oil of Camphor, Two fractions of the natural oil of comphor are 
used in medicines, 


(1) Light oil of camphor. A colourless fraction having a small 
fraction of camphor. 
(2) Dark oil of camphor. A fraction containing a large quan- 
tity of safrol. 
Oil of Caraway. Obtained by distillation of t 
caryi. Used medicinally to 
Oil of Cloves, 
which contai 
antiseptic oil 


he ripe fruits of Carum 
remove flatulence in babies, 
The volatile oil obtained by distillation of cloves 
n a large quantity of €qugenol, Carminative and 
Oil of Coriander, An aromatic, stimulative 
prepared by the distillation of ripe fruits of 
Contains mainly coriandrol CioH10OH (65% —80%) 
Oil of Peppermint. An oil obtained by distillation of fresh flower- 
ing tops of Mentha Piperita whish Contains about 50% menthol 
plus menthyl esters _ Plus menthone, Used as Carminative, 
antiflutulance and Colic. z 
Oil of Sandalwood. A il Obtained b istillati f 
A Y the distillation o 
Santalum album tree, Oil of sandalw i IY 
of santalol, Ci, H, O. 00d contains about 99% 


Oil of Wintergreen, See methy] Salicylate, 


Olefin Complexes, Compounds of olefins and mstals (coordinate 
compounds). Formed by -bonding orbitals of olefin plus 
suitable orbital of the metal. 


Olefins. See alkenes, 


and carminative oil 
Coriandrum sativum. 


Volatile o 
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Oleic Acid. See octadecenoic acid. 


Oleum. See sulphuric acid. 

Oligomer. A polymer. made up of small number of monomeric 
units (oligomerization). 

Olivine, 9MgsSiO,, Fe,SiO,. A silicate having discrete SiO,.?~ 
anions. Used in the manufacture of refractory bricks. 

*Onium Compounds. A type of compounds containing R-At type 
of cations (e g., R,P*, R,O+. RaS*, etc.) Analogous to NH4* 
ions. 

Opal. An almost non-crystalline form of quartz or hydrated silica 
(up to 12% combined water). Used as a.gem stone. 


Opium. The dricd latex exuded from the unripe capsule of Papaver 
Somniferum after the outer skin had been cut. It is a mixture of 
alkaloids mainly morphine, codeine and narcotine. Used 


chiefly as a narcotic. 

Oppenauer Oxidation. The oxidation of s-alcohols to ketones 
in the presence of alumunium tert-butoxide. 

Optical Activity. A property of certain substances to rotate the 
plane of polarization of polarized light. It can be exhibited 
by some solids, liquids, gases and solutions. It is due to the 
presence of asymmetry either in a molecule, an ion or a crystal 
lattice. The asymmetry ina molecule arises due to four diffe- 
ent groups joine one carbon atom, ordue to restricted 
fotation about a central bond. These substances are optically 
active. Optically active substanaes are of two types,: 

d, +) which rotate the plyne of polarized 

ht with respect to the direction of the 


Jockwise). 


(i) dextrorotatory ( 
light to the tig 


incidence light (C 
_) which: rotate the plane of polarized 


(ii) laevororarory Ki T respect to the direction of incidence 
light (anti-clockwise). The prefix (+)— is used for racemic 
substances which do not rotate the plane of polarized light . 
ease signs are arbitrary as the rotation can change with 

es Q) of light (cotton effect). 


wavelength 
mino-acids the prefix D- and L- are 
fe) carbohydrates fguration and not the direction of rotation. 
CHO 
CHO | 
H- CoN Ho-C=E 
CH,OH 
E atdeb de L-glyceric aldehyde 
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For Sugars, 3 


| 
H—C-—OH HO—C—H 


l- 
CHOH CH,O F 
D-(configuration) L- (configuration) 
For amino- 


wbich they rotate the plane of polari 
COOH COOH 
| 
BS CSH H.N—C—H 
| 


CH, 
L-(++)-Alanine 


CH.. C,H; 
L-(—)-Phenylalanine 
Tsomers of lactic acid 


coon | COOH 
| 
H= —OH HO~—¢ —H 
| 
C 
Dextro-rotato, y L 4 
DG ) or (y 
lactic acid lactic acid 
R,S Convention for Configuration (Rectus and Sinister system). 
The two Steps involved are : 


Step I. Following a set o les, a sequence of 
Priority is attached to the groups of atoms 
bon atom. The criterion of priority 


is based on atomic Number— gy, dtom with higher atomic number 


gets higher Priority, e 
domethane given below. 


Br Br 
I Ct Cl I 
H H 

I 


II 
The sequence of priotity ig I, Br, Cl, H, 


Osmosis 
Step Il. The i ae 
: molecule is next visuali 

the ule Is n xt visualised to bi i 
aae or owen priority is directed away PS ated thet 
N e remaining groups observ sandine 
nom ng group of highest priority to the yed. Proceeding 
aaa, and hence to the third, our eye travels ae ofisccond 
a aatan, the configuration is termed R. Wh a clock-wise 
i-clockwise direction, the configuration is eeds gocs 


Br Br 


Cl 
H Cl I 


S 


R 
Racemic modification is denoted by prefix RS, e.g., racemic lactic 


acid is written (RS)-lactic acid. 
acid has two parts of the molecule 


Epone structure of tartaric 

ch are mirror image of each other (having a pl 

z il 4 a 
symmetry) and is the meso form of tartaric acid. This form e 


not optically active. 


tartaric acid 


artaric acid or (dD- 
d as ‘specific rotations’, which 


Meso-t: 
sure 


tations are mea 
aobs. 
obs. | where 


are gi tom 
e given by [a]p Txe 


at °G, wobs=the observed angle 
Solution in decimeters and C=the concent: 


“The optical ro: 
[a] =the specific rotation 


of rotation, l=the lengt 
ration Gilkey. hist 


ical Electrons 
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Optical Electrons. The outermost electrons of an atom. 


Optical Purity. For an optically active substance, it is the ratio of 
specific rotation, [«]p to t 


he specific rotation of pure enantio- 
mer. 


Describing the changes in 
Optical rotation of an optically active molecule (organic or in- 
organic) with the wavelength of ligh 


t (A) (Cotton effect). Plots 


electromagnetic spectrum, When 
modulated electromagnetic radi 
produces heat when absorption occurs, 


More accurately an 
Orbital can also be gisua 
e. The shapes and energies o: 
molecular orbitals can be calculated by quantum 
theory. The shapes of atomic orbitals depend on the angular 

ch shell there is: 
S-orbital—-| (spherical) 
P-orbital—3 (each have 
d-orbital—5 (com 
Ff orbital—7 


s-orbital can 
trons and f-1 


two lobes) 
Plex shapes with four lobes) 


accommodate 2 ¢ 
4 electrons Tespec 


Molecular orbitals are formed b Overla 
When the orbital is Completely y 
ween nuclei, it i 


ing we? Ss overlapping in hydroge™’ 
PP Overlapping with t eir lobes along the axis. 
1c orbitals fall in Tegions above ae 
Overlap at rig angles to the axis they for 

PP overlappi 


Pi (%) orbital, ega, ng atri to the axis- 
A double bond’ has one o and one aboni areles to 


lectrons 


; > P-6 electrons, d-10 elec~ 
tively, 


? Toon with elect onic configura: 
tion 152, 252 p°? has one filled s orbital 3 


al, t itals, and 
one ‘empty’ p orbital, These four opua edp orbita 
follows : 


sp° hybridization, Four equal orbital 
each with one elect: i 


lyr 
8 a trahedral 
TON, e.g., in methane. Tranged tetr 
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sp? hybridization. One s and two of, the p orbitals hybridize and 
act as three orbitals in a plane at 120°. . The remaining p orbital 


is at right angles to the plane and can form = bond. 


sp hybridization. Forming two orbitals in a line. 


Combination of two atomic orbitals which has 


Bonding orbital. i y 
electron density between the nuclei and are 


a concentration of e S 
responsible for holding the nuclei together. 


Anti-bonding orbital. Combination of two atomic orbitals that 
has slightly higher energy and tends to repel atoms. 


Orbital Anoular Momentum, The angular momentum of a set of 
5 ion (L=0, for empty and completely 


electrons isan atom Or 10 
i 


filled shell). 
of the magnetic moment of an 


Orbital Moment. The component 
atom or ion due to the motion of an electron around nucleus, 


ORD. Optical rotatory dispersion. 
Order of Reaction, The sum of the powers to which the concen- 
tration terms are raised in the rate equation of a reaction at a 
specified temperature. Fora reaction, 
aA+bB—Products 


the rate equation is 


oe =k [A]? [B] 
3 is (a+b). Here,aand b denote 
and the order of the reactor is Order of a reaction is an ex- 


the number of moles A i quantity and depends upon the 


Perimentally determine f reaction and so 
; i temperature 0 ; on. 
Fares reaction: gecomposition of N:O; is a first order 
TeapHL Roei it seems to be a second order reaction. 
; 
2N,0;=2NO2+ 0: 
. S: 

This reaction proceeds in two a 


(i) N,O;=2NO2+9 (slow) 


i fast) 
Giyo+o=0; ( ee 
The slowest step in @ multistep reaction is t 


Step. 


Ore, A mineral source of # ch 
Ore Dressing. A method for Co. 
the ore oni the original minera 


he rate determining 


emical element. 


neentrating the important part of 
1 by physical means. 
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ic Chemistry. The chemistry of carbon compounds. Origi- 

ome the eater chemistry’ was applied to substances 

produced by or otherwise associated with living matter from 

animal or vegetable origin. Nowadays, the organic chemistry 

is the study of the compounds of carbon, whether they are 
isolated from natural source: 


s or synthesized in laboratory. 
Most organic compounds contains C and H as essential elements 
and other elements like N, S, P, halogens, etc., as extra ele- 


ments. Organic compounds generally contain covalent bonds and 

differ from inorganic compounds which contain typical ionic links. 

Metallic carbonates and some other compounds are inorganic. 
Organoboranes. Compounds of carbon and boron having at least 


one direct C to boron bond, e.g., trialkylboranes (R,B) and 
dialkylborane (R,BH), 


Organoborates. Compounds of boron 
Some organoborates may be polymeric 

‘Organo Chlorine Insecticides. Highly active insecticides, 

Organolithics. Constituted by organics and silicates, 

Organometallic Compounds, Compounds containing a carbon metal 
bond, e.g., tetraethyl lead, (C,H,),Pb, Grignard’s reagent, 
RMg X, etc. 

Organometalloids. Compounds having a direct bond between one 
or more carbon atoms and one or more metalloid atoms. 

Organophosphorus Compounds. Compeunds having C-P bonds and 
which are used as Pesticides, e.g., malathion, parathion an 

thio-ethers also belong to this class 

of compounds. . 

Organosol. Colloidal particles dispersed ia organic medium. For 
example, alcohol, benzosol (benzene medium), etc. 

Orgel Diagrams. Graphs denoting the Telation between the energies 
of various electronic states and the crystal field spliltting. 

Orsat Gas- Analysis Apparatus. 


An apparatus used in gas analysis. 
Ortho hydrogen, When the nuclei of a i 


Containing BR,~ anions. 
» €g., LiBMe,. 


con ortho hydrogen is formed. Ordi- 

nary hydrogen is a mixture of two RTE (25% para and 75% 
ortho) at ordinary temperature. Ortho hydrogen is prepared 
very low temperature in con- 


CO 6 


ortho-hydrogen Para-hydrogen 


Osmosis nr 


Para hydrogen always tends to revert in the ortho-form (more: 
stable form). The process is accelerated 


(i) By heating 800°C or more.- 

(ii) By treatment with catalyst like Pt or Pd. 
(iii) By passing an electric discharge. 
The o-and p-hydrogen differ in their physical properties but’ 
show identical chemical properties. 


Orthophosphoric Acid. See Phosphoric (V) acid. 
Orthophosphorus Acid. See Phosphoric acid. 


Orthorhombic System. A crystal system in which a unit cell has- 


three unequal axes at right angles. 


Os. Osmium. 
Osazones. Organi 
—C=N—NH Ar 


| 
—C=N—NH Ar 
They are produced by reacting a-diketones, a-hydroxyaldehydes,. 
hydroxyketones, aminoaldehydes of aminoketones with aryl- 
hydrazine such as phenylhydrazine. Sugars form osazone” 
ing points (a test for sugars), ¢.g., 


derivatives with sharp „melti: 
Jucosazone 


glucose (Cs H1200) forms 8 
(CH,OH: (CHOH); C : N.NH. CsHs: CH :N.NH. CH). 
Osmic Acid. The name of osmium tetraoxide and its solution in 
water. Free 0504 js present 10 solution. 
Osmiridi ive Oor 5$ nthetic alloys of osmium (15-40%) and 
annaa RoT, sed for making sparking agent and nibs 
of fountain pen. 
2 M.P. 3045°C, B.P. 5027°C 
i 6, At. Wt. 190.2 M.P. 3045 C, , 
Senin Os At No metal of platinum. group. Occurs as a 
‘iphide smiridium. The electronic configuration is 5d? 
6st. ‘Sh oa as ve idation states from +8 to0. Forms OsO, with 
es xi a temperatures: Used for hardening alloys of plati- 
2 
num metals. : aire 
i tained fi 
Osmi i Oy is a colourless toxic mâ erial obtai rom 
saum Ore an temperatures Le oe G: OsO, is a dark 
coloured oxide obtained from OS P a 
“sion of a solvent througha semie 


A di : 
Osmosis. The phenomenon o. the solvent to & solution or froma 
is called osmosis. 


permeable membrane ted one is 
dilute solution to # concentra 


c compounds with the group 


Osmotic Pressure 
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Osmotic Pressure (x). The osmotic „pressure of a solution is the 
pressure required to prevent osmosis when the solution is sepa: 


cRT 

M 
where c is the concentration of sı 
of solute (in grammes Per unit 
and T is the absolute temperature 
Ostwalds Ripening. A process of crystal growth. 


Sraibumini Egg Albumin. The main protein constituent of white 
of egg. } 


olute, M is the molecular weight 
volume), R is the gas constan 


etc. 
Oxalic Acid, Ethaendioc Acid, C:H,0,, COOH. Colourless pri- 
: J 


COOH 

le in water, Poisonous, and crystallizes from 

in Eo MEn 101°C (hydrous) and 189°C (anby- 

ane en Beet leaves and in wood sorrel and rhubarb. 
anutactured from sodium methanoate, to : 

CO, and H,O by H,80 noate, Decomposed 


a Forms acid and neutral salts. K* and 
NH," salts are water Soluble. Oxalic acid is used for textile fini- 


shing, whitening leather,- for Femoval of rust or blood stains 
from cotton. 

Oxamide, C,H,N,O,, (CONH, 
cyanogen with P,O;. 


Oxanthrol. A tautomer of ant 


smatic crystals, solub 
water as a dihydrate. 


22 Colourless crystals which form 


hraquinone, i 
H OH OH 
NZ i | 
JAN alkali IN /N 
= Res 
eee carers `Z 
I 
(0) OH 
oxanthrol 


anthraquinone 


pee 3 
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‘Ox: . 
azole Ring. A cyclic ring as shown. 


ple 


3 
N 


‘Ox, r 
etane Polymers. Polymer derivatives of 


(cc rep aot TEN 
H,CH,CH,0) containing repeating unit (CHgCR2CH;0)n 
hich transfer hydrogen . 


“Oxidas 
lases. Dehydrogenating enzymes W 
F directly to molecular oxygen- d 
Xi een 
pent an orid7ing agent ego Race KMnO,» KCIO,, ete. 
C uels, the oxidant rovides © eRe ie Ae 
liquid oxygen or H:02.- p a E 


Oxidat; 
xidation. A process of removal of elect 


oxetane. 


rons from an atom or ion 
’ 


eg., 
Fe>Fe** +2e 
Fe’t>Fe* +e 
and the oxidation state js increased. The oxidation state of a 
f electrons lost or effectively 


atom is indicated by the number of elect 
the oxidation number. The oxida- 


lost by the netural atom i.e. th 4 
ion is negative. Oxidation and reduc- 


tion number of a negative 10 


tion go side by side. 
8-Oxidation. The process of degradation of fatty acids inl biolos 
gical systems to produce acetyl-CoA which is fed into the citric 
eventually. 


duce ATP, et 
It is the charge which an 


3 acid cycle to produ 
xidation State or Oxidation NUNIT. 
e Whe ectrons are counted accord- 


atom appears to hav e 

ing to the arbitrary rules. The rules are: 

1, The electron sbared between two unlike atoms are counted 
ronegative atom. 


„with the more elect 
ed, between two like atoms are aided 


2. The electrons share®. i 
haring atoms- 


equally between the s 
; ¿C1207 molecule has oxidation 


chromium, 1$ K 3 
number of Mn in KMnO, molecule 


For example, j 
The oxidation 


State of +6. 
is +7. 


Elements a 


re in the zero oxidation state. 


mA Oxidative Addition: 


Oxidative Addition. Describing a class of reactions involving dine 
addition to an element or multiple bond with increase in oxida 
tion state e.g., addition of Cl, to PCl, to form PCl;. 


Oxidative Phosphorylation. A process occurring along the respiratory“ 
or electron transport chain resulting in the generation of ATP. 


Oxide. A compound ofan element with oxygen. Oxides are divi- 
ded into four categories. 


1l. Acidic oxides. They react with bases to form salts. ¢.8:r 
SO,, CO,, P,O;, etc. 


2. Basic oxides. There react with acids to produce salts, ¢.8:7" 
CaO, Ba, CuO, etc. 


3. Atmospheric. oxides. 
perties, e.g., A]:0;. 


4. Neutral oxides. They do not react either with acids oF 
bases, e.g., NO and CO. 3 


They exhibit both acidic and basic pro- 


Oxidised Rubber, Rubbon. A type of Tubb by oxidatio®' 
ofrubber with air in the presence of saat ay be vulca” 
nised and chlorinated. Used for i 


a ive 
eas mpregnat as an adhes! 
and for electrical insulation, Bivsnstion, 


Oxidising Agent. Substances which Carry out oxidation, €, 
MnO," and CrO? in acid oxidizes Ret to Fe8+ or C,0,2 t° 
CO, and water. 


Oximes. Organic. compounds havin th oes which i 
united directly to a carbon atom, ©” &'OUP=N.OH 


Oxine. 8-Gydroxyquinoline, 


Oxirane (epoxide). A name for the heterocycle compound. 
(0) 


YN 
= Gaon 
Ie al 
Oxonium. A: positive ion having a tom, ¢5" 
hydroxoniu ion (H,0+) cthycenttal oxygen a 


é i 
> trimethyl i +), Used 4 
alkylating agent for nucleophlies, OMEO) 


Oxo Reaction. A reaction in which the water gas or synthesis g% 
ar CO) adds to an alkene under pressure in the presence of? 
catalyst. 


Oxyanions. Anions formed by co-ordination of oxide ions, 0°% to 
metal or non-metal cation, e.g. the SO,2- ions (S440; ). 
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Oxyazo Dyes. Azo dyestuffs containing a hydroxyl group. 
Oxycyanogen, (OCN),. A pseudohalogen (KOCN+Cl.). 


group VI of the periodic 
2s?, 2p‘. Forms dinegative ion 027 
Occurs in air (21 } 

d-by distillation of liquid air and prepared 


weight. Manufacture $ 
by heating KClO, with MnO.. Forms oxides such as, K,0, BaO 


etc. Exists as paramagnetic (0) 

pounds wıth zero group elements, e.g- XOs, XeO,, XeOF,, 

XeO,?-. -Also forms several type of oxides, e.g. acid oxide, 

basic oxide, etc. Oxygen occurs in three natural isotopic forms, 

160, 170 and 180. Its oxidation state in oxides is—2. 
Oxygen Carrier. A molecule which can react directly with oxygen 
(molecular) and subsequently use this oxygen for oxidation of a 

species, e.g. in the haemoglobin- 
Oxygen Cathode. A Pt or Au electrode for measuring Oxygen Con- 
tent by measuring the rate of cathodic reduction of Ox. This 
electrode is used in amperometry. 

Obtained from F: 

dizing agent when s 


s oxidizing agents. 


Oxygen Fluoride, OF:- E cold NaOH. 


Used as a strong oxi 


Oxythallation. Thallium (QIN salts used a 
hormone which stimulates contraction 


Oxytoci ic peptide 
eas A cyclic pefe f the utreus. Jt is secreted by the 


of the smooth muscle © 4 
posterior lobe of the pituitary gland. 
Ozokerite. A natural mineral wax which forms ceresin wax (hard 


wax). 

Ozone (trioxygen, Os): n allotrope of oxygen prepared by passing 
O ee a silent electric discharge. M.P.—193" C, B.P.-1120°C. 
Present in upper atmosphere nd protects erma Rotori 
ultra-violet radiation. zone is a strong oxidizing agent, Forms 
ozonides with alkenes. Used for oxidation, sterilization and. 
purification. P f 

Ozoni ai f ozone to various types 0 unsaturated 

zonides. The addition © -oduce ozonides. Prepared by passing, 
ted compounds dissolved im 


organic compounds 
o or O; into the unsatural 


ozoni i ; 5 
ozoni eaten The structure JS as follows : 
(0 
SS 
ZGH CH— 


No” 
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z s Ma z a decomposed by 

des are explosive, thick oils and readily d ie 
Sate coal ac etc. Used to detect the position of doub 
bond in unsaturated compound. 


Qzonizer. An apparatus for the Preparation of O,. 


Bein 
Ozonolysis. The addition of O, to an unsaturated organic com 


3 > in 
pound to form ozonide which is unstable and is decomposed 
situ. 


P 


P. Phosphorus. 


Pa. Protactinium. 


Packed coloumn or Packed Tower. 


F r 
Used for gas absorption, fo 
liquid-liquid extraction; for indust: 


tial distillations, etc. 


The deviation from whole number varies from nucleus 


sia 5 ion 
nucleus and Aston expressed it in terms of packing fract! 
defined as 


packing fraction= -80t0Pe mass—mass number 

mass number 
Negative fraction implies stability of nucleus while positive frac- 
tion indicates unstability of nu 


t cleus. For example, the chlorine 
isotope of mass 35 has the packing fraction, d 


34°980— 35-000 
i 250 ag O57 
For the lightest and hea 


. + is 

t ati ‘west elements, the packing fraction ig 
positive while intermediate elements have a negative packi 
fraction, > 


x 1074 


Paint. ` A covering material applied to wood, metal etc., to improve 
apperance and also to protect the Substrate against rust, etc. 
Palladium, Pd. At No. 46, At. wt, 106'42, M.P. 1552°C, BE 

3140°C, D 12°02. A transition meta Occurring in platinum of 
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An element: of the nickel group, electronic configuration 4d?°, 
The metal is dissolved by Conc. HNO, or hot H,S0,. Forms 
organometallic derivatives which are less stable than for Pt. 
Used in alloys, e.g. white gold, as a catalyst for hydrogenation, 
etc. 

Palladium Ammines. Pd (11) forms stable amino-salts which resemble 
bivalent platinum salts and have the co-ordination number 4. 
Represented by the formula (Pd A,)X_ and [Pd A,X.) where 
Ais ammonia or a substituted ammonia and X a univalent 
acidic radical. 

Palladium Black. A very finely divided precipitate obtained by the 
action of reducing agents on palladium solutions. 

Palladium Halides. Palladium forms halides with halogens such 
as, a brick-red PdF, black PdFs violet PdF,, PdCl, (Pd plus 
Cl,), PbBr and Pdl. 

Palladium Hydrides. Pd absorbs h 
e.g. [Pd HBr (PEts)e]. 
Palladium Oxide PdO. T 

O, at 800°C. 


Palmitic Acid. Hexadecanoic 


Palygorskite. A type of fuller’s earth. 
i +. Acid, 2.2! di -1,1'-dinaphthyl-methane- 
Pamoic Acid, Embonic Acid, 2,2 dibydroxy- naphthy 
3,3”-dicarboxylic acid, Cos Hiss: Used in medicines. 


ydrogen to formhydrido complex 


he only oxide, obtained: from Pd plus 


acid. 


P: i «vation. To make photographic sliver halides 
meno ee eRe to the whole of the visible spectrum by 
adding sensitized dyes- 


Pantothenic Acid, CoHi7NOs- 
coenzyme lkaloids of opium. Insolubl 
the alkaloids . Insoluble 

Papavevine, CHa ON: OFF ial optically inactive. Causes 


in water, soluble 1 


tetanus if taken in excess. 
roduct of an interwoven mat of hydrated 


Paper. Dehydration P “o of papers depend upon thi 

i . The properties, O pap, P e 
atesi Po iration and sub-division of fibres. 

P hy. A technique used for the analysis. A 

aper Chromatography- stationary phase and a suitable solvent as 

ts as a sample of mixture 1s spotted on to the 

A smal! Sed. vertically in mobile phase. The 

paper. The paper is Le mple mixture dissolves in this mobile 

up by the paper. The paper is removed, 

per is developed to locate the position of 


A vitamin, oil and a constituent of 
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Para 
colourless fractions by spraying with a suitable chemical, e.g-, 
ninhydrin or by explosure to u.v. radiation. It is an application 
of partition law. 


Para (p-). A pretix used to name 


: disubstituted benzene derivatives. 
A paraposition is at carb 


on no. 4 with respect to carbon number 
1 in a benzene ring. 
i 
BN 
Le 
léo 21 
[5 3 | 
NEA, 
\7 
| 
Y 
x CH; 
| 


CoH, XY isa paraderivative of Q » €.g. p-cresol, Q 


| 
OH 
Parabens, Alkylhydroxybenzoates used as food preservative 


s. 
Paracetamol, 4-Acetamidophenol, C 


NO,. e nal- 
gcsic and antipyretic, M.P 169 eet Agnt powder 
Parachor, 


P. An additive property defined as 
P=7} Ma 
(bz) 


and vapours respectively: 
ure of molecular Vol mA tHE on 
of compounds. 


Paracyanogen, (CN)x. A white i b 
heating cyanogen to 400°C. ence prmerno bnin dip 


N N 
wey 
ANININ 
Paraffins. See alkanes. 
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Paraffin Wax. See petroleum wax. 

m, Trioxymethylene. A mixture of poly- 
(CH,O)nH,0 where nis 6 to 50. 
ith the odour of formaldehyde. 
mercial product contains 


Paraformaldebyde, Parafor 
methylene glycols of the type 
A white amorphous powder w 
Forms. methanol on heating. The com 


95% methanol. 

p. See ortho-hydrogen- 

A colourless, mobile liqui 
5°C and B.P. 124°C 
exhibited by an ion or molecule which 


Para-hydroge 


Paraldebyde (C,H,0)s. 
in water with M.P. 12 


d, slightly soluble 


Paramagnetism. A property 

contains unpaired electrons. 
Paraquat, 1-1'--dimethyl-4-4’-bipyridylin® dimethyl sulphate or 
dichloride. A contact herbicide, M.P. 175—180°C. Poisonous 
by ingestion and causes irreversible lung damage. 


Parathion, C,oHysNOsPS- An insecticide. 

Paris Green (Schweinfurter-gree). A brilliant pigment with the 
composition Cu(C,H,02)2 3Cu(AsOs)s. Used as an insecti- 
cide, 


Parkerizing. The phosphate treatment of steel. 


ixture of gases or vapours it is the pressure 


Partial Pressure. In a ™1x 5 

which the same amount of the constituent would exert if it, were 

a vessel of the same volume as that occupied 
i na mixture of two gases 


present alone in 
by the gaseous or vapour mixture 
A and B 
na E EA a 
TE; P es 


pE ie 
Pa natn 

where and ps are the partial pressures of A and B respect- 
ively, hand vere { number of moles of A eae inthe 
mixture and P is the final pressure 
used to separate A 
HNOs OF H,SO, oF t 
AgCl. 


Parting. A process u from Ag either by dissolv- 
aE a in Conc: he perferential reaction of 


Ag with Clz to form 
Partition Column Chromatography: Sce Chro 
a solute dissolves in two non-miscible 


Partition Co-efficient. When 
o-efficient. cee i 
liquids, the partition co-efficient 1S the ratio of the concentration 
ae poe quid. to concentration of the ome liquid and it is 
2 curately, insted of concentration the acti- 
constant. More 3° solutions are used. eet 


Vities of the solute Í t 9 


matography. 


PAS 
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If C, and C, represent the concentrations of a solute in the two 
(S 
immisible liquids, then T =K 


where K is the Distribution Co- 


«ficient or partition co-efficient 
of the solute between the two li 


quids at the given temperature. 
PAS. 4-Aminosalicylic acid. 


Paschen Series, A series of lines in the IR spectrum emitted by 
hydrogen atoms. These lines Correspond to the radiation emitte 
when electron falls to 


third energy level (lowest). The wave- 
length (A) of the series is given by 


1- I 1) 
PR ( 3 n 
where n is an integar and R is the Rydberg constant. 


Passive or Passivity. A process which renders the metal surfaces 
unreactive due to the formation of s 

i oxidizing agents, For example, Fe, Co, 

Ni etc., in contact with acids such as HNO, or chromic acid be- 

come passive due to thi 


] Position of sugar by yeast and other 
cells is greater in the absence of 0.(CO,+C,H,OH) rather than 


S is known as Pasteur effect. 
Pasteurization. It is the Process for Temoving some non-spore- 


i 
Producing organisms from milk, butter, beer at low tempera- 
tures (63°C for half an hour and 72°C for 20 seconds). 


Patina, The formation of an oxide film 
bronze, iron, etc. 


ath 3 on the surface of e-g-» 
+ Tesulting in a decorat 
tant surface, 


ive and corrosion-resis- 


Pauli Exclusion Principle. In an atom 


all the four quantom numb 
number is always +3). 


Pb. Lead. 


PCB. Polychlorinated biphenyls, 
Pd. Palladium. 


no two electrons can have 
ers the same (the spin quantum 


Pearl Ash. See Potassium carbonate, 
Peat. 


Pectins. A group’ of Polyutonides presents in’ fruits.of.all types 
chiefly in citrous fruits. It is a mixture, having methyl pectate 


Peptide 
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Manufactured as a white powder, 


as the chief constituent. 
d to assist the setting of jams and 


soluble in water and: is use 


jellies. 

Pelargonic Acid, Nonanoic, Acid CH0, CH: 
1 Acid, 3 > CoBisO2, (CH). C 

cs euy gaid, found with other fany acids and teen 

oleic acid. M.P. 125°C, B.P. 253—254°C. Also i 

human hair. ese 
Penicillin. A group of bactericidal antibiotics Having the basic 
icillanic acid. 


ring structure of pen 


H S CH; 
R-É her 
z NÉ 3 3 
ntina bacteria which hydrolyses 


An enzyme přese g l 
enicilloic acid. 


Penicillinase. 
f penicillin to P 


the 6-lactam ring © 
Pentaborane, B;H» ; BsHu- 


Pentachlorophenol, CsC!,OH. y. 
Used as a food preservative and as a fungicide 
Pentnerythrito! tetranitrate, PETN, Penthrite, C(CH, O.NO,),, M.P. 
141°C, A powerful explosive. Forms, pentolite with TNT. 
Used as a pain reliever for angina pectoris- 
s of the compound. Occur 


Prepared by chlorinating phenol. 


Pentanes, C;Hi2.. Three isomeric form 
in the low boiling fraction of petroleum. Inflammable and 
illuminant 10 photometry. 


used as a standard Í 
Pentanoic Acid (Valerie acid), CH,(CHz)sCOOH. A colourless 
liquid saeia Me acid. Used in the preparation of per fumes. 
a valency of five. 

Pentose tose). A carbohydrate with 5 carbon atoms. 

For an a of xylose oF ketopentoses, etc. 
Pepsi a A protein digesting enzymes of the gastric 

Bela, Pepslnege ceo by gastric cells of vertebrates. 
yme responsible for breaking peptide 


Peptidases. Proteolytic enZ 
chains, e.g. trypsin- 

Pepti made up of two or more amino-acids which 

pede. I ee Se the peptide bon COINS Tuey ate diti, 

oligo-, poly-peptides according to; the i er. of amino-acids 

linged by the peptide pond. Glycine 1s the simplest peptide 

(H,N.CH; he PNH.CH, COOH): 


Pentavalent. Describing 


Peptization 
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i ipitate into a 

izati rocess of converting a fresh precipi 4 

A siete adding an electrolyte. The qectrolyte, pagre 

i eptizing or dispersing agent. 3 “all 

aa eats forte hydrous sol is obtained by MOPE ae 
quantity of FeCl, solution to freshly precipitated Fe(O 3 


stirring. 
Fe (OH),+Fe3+ > Fe(OH), : Fet 
Precipitate Sol 


Means: ciate ; solid state 
In general, Peptization isa Process of converting a Iso 
jato its stable colloid by adding suitable agents. It can al 


è Sats . ie 
be carried out by continuous washing of precipitate with Wa 
e.g. Formation of BaSO, colloid by continuous washing 
water. 


Peptenes. Proteins are degraded (e.g, by enzymes) to form low 
molecular weight proteins which are known as peptones. 
Per-acids. Per oxy-acids are obtained by replacing oxide na 
oxy-anions by (O—0)?- or (O—OH)- groups. Prepared y 
electrolytic oxidation or by H,0,. For example permoro 
sulphuric acid (H,S,0;) or Per-chromic acid (H20, plus KaGin 7 
in dil H,S0,). Organic Per-acids are prepared in a simila 
way, e.g. per- benzoic-acid, 


Perborates, Perborax. Sodium perborates used as a bleaching 
agent and antiseptic, 


Percarbonates. Carbonates having varying amounts of H0, of 
crystallization, e.g, 2Na,CO,, 3H.0,, Used in laundering fo 
cleaning dentures, 


Perchlororates, MCIO,. Obtained by electrolytic oxidation of 
(ClO,)- and contain (CIO) ion. For example, KCIO,. 

Perchloric Acid, HCIO,. A colourless or yellowish liquid obtained 
from KCIO, plus H50,. A strong oxidizing agent whic 

fumes in air. Forms ionized Salts 

Perchlorocthylene {tetrachloroethane), Cl,C=CCl,. Used as a 
cleaning liquid. iy 


Perchlery] Fluoride, FCIO,. 


A chlorine oxide fluoride. 
Perfect Gas. A gas that obeys gas laws under all conditions of 
temperature and pressure, 


Perfect Solution. A solution in which the Molecules of the dissolved 
substance have either no mutual interaction or with the mole- 
cules of the solvent. 


Perfluoroalky] Derivatives. Organic derivatives obtained by replici 
ing all hydrogen atoms, except hydrogen atoms in the functional 


Peritecti 
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nd. For example, CCI COOH (trichl 
COOH (perfluorobenzoic-acid). Used 
din drug chemistry. 


group from the compou 
Toacetic acid) and C,Hs' 
as surfactants (sulphonic acids) an 


hetic materials such as essential oils, 


Perfumes, Natura) and synt 
d fixatives which make the perfume 


gums, flower oils, etc. an 
long lasting. 


Peri. Denotes 1, 8 positi 
Periclase, MgO. Occurs in nature 
Mg(OH),. Used in furnaces. 


Period. A horizontal row in the peri 
8 elements from an alkali metal toa 


classified as follows : 

(1) the very short pe 

(2) short periods, Li 

(3) two long periods ha 
Pb—Xe, 

(4) a very long period having the rare earth elements Cs-Rn, 


on on the naphthalene ring. 
or prepared by heating 


odic table. A period has 
noble gas. The periods are 


riod, H and He ; 


-Ne and Na-Ar; 


ving transition elements K-Kr and 


and 
period from Fr onwards. 
the crystalline substance (b 


s 15) an unfinished 
Periodic Acids Hs1O eriodic acid is 
low temperature s ectrolysis of a concentrated solution of iodic 
strong oxidising agent and loses 


acid i luble in water, J 
cid in a cell’ © robable composition 18 IO(OH)ą. Partially 


water on heating. ) 
dehydrated acid HalOs '§ 
endeleef, the 


Periodi ‘ee to M 

ic Law. According o 1 

are periodic functions of theit atomic t | 

are arranged in order of increasing atomic weights, elements 
showing similar properties occur ata fixed intervals. A modi- 
fication of this law stating tha elements are the periodic 


functions of tbeir atomic > forms the basis of the 


modern periodic law. 
Periodi table of elements r 1 
joale Tati ae similarities in chemical behaviour. Hori- 
zontal rows are known as eriods (7) and vertical columns of 
elements having similar ost electronic configurations are 
known as groups (one zero g nd 7 other groups). Down a 
group there is a0 increase atomic size and electropositive 
behaviour. Along 4 perio the electronegativity Increases EOM 
left to right in the periodic table (also metallic nature). 
Peritectic. A type of solid -liquid i ete a sola in 
Saorach m limi ge Raidi sotuti 
wh two comp nents fOr: "so! Ba 
in ean cee although they are completely miscible together 


(binary alloys). 


properties of elements 
weights’. If the elements 


arranged in order of atomic 
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at.a-carbon atom. For example, 
o form sodium 


CsHsCHO+ HC.COONa->C,H,CH=CHCOONA. 

Perlite. Originally the name given to a glassy volcanic rock, Now- 
a-days also implies to simi i ili 
containing 2-6% of water 
heat and sound insul, 
etc. 

Permanganates. Inorganic salts containing [MnO,]" ion. They are 
purple coloured. For exam a (Obtained from pyrolusite 
+KOH-+air (at 300°C) followed by 
NaMn0O,, 3H,0 (use s 


Permanganate Titrations. 


portant oxidizing agent 
(in Presence of mineral acids) used j 


as, Fe?+ C,O, 


» Caro’s Acid, H,SO,, HOS(O),00H. A 
Crystalline acid when pure and obtained by reacting conc. HpSO4 


s rolysis of H.S it i erful 
oxidizing acid. Ws of HSO, with HSO, A By 


ee a Complex Compound, sodium Aminu 
use: s Rie 
Si R softe y replacing Ca?t an 


's recovered back with NaCl solution. 
Peroyskite. 


Minera] CaTio,. 


Peroyskite Structure. Describing a stru 


i cture adopted ABX3s. 
compounds, where Aand B are ee ea ee a 
or O2- (negative ions). The St 


ha rner 
of a cube, B at the body centre and X a Pi eee cee 
neighbours and B has 6X Neighb I 
Peroxidase. The enzy 


i mes present in plants which are used to 
destroy peroxides. 


Peroxides, An oxide containing the 0-02- ion and also a compound 
containing the —O-O-group, ega Na,O,, 


202, etc. 
Persulphuric Acid. Caro’s acid. 


Petroleum Wax 235 


Peroxides, Organic. Organic substances used as curing agents for 
resins and elastomers, as & source of free radicals for free 
tadical polymerization, etc., such as dibenzoyl peroxide (acid. 
chloride or anhydride plus Na,O2 or H,0s). 


Peroxychromium Compounds. CrO(0;) [H,0.+(CrO,)*"] a blue 
chromium componnd extracted into ether. 

Perspex. Trade name for cast polymethyl methacrylate sheet (an. 
acrylic resin). 

Perseitol, C,H,,0;. A helptol, M.P. 188°C with (a)p—1°3°. 

phuric Acid, H,S,0s, HO.S(O),00S(0),0H.- 

A di basic acid obtained as salts by electrolysis of sulphates at 

low temperatures and kigh current density. The solid per- 


sulpliatcs are quite stable and strong oxidizing agents. The free 
acid is prepared in solid form from chlorosulphonic acid and. 


Caro’s acid. 


Persulphuric Acid, Perdisul 


Perxenates. Xenates (VIII)- 
Perylene. A polycyclic aromatic hydrocarbon. 


Peta, (P). A prefix denoting 10%. 

Pesticides.. See insecticides- 

Petalite, (LiNa) (AlSi,)O: Aluminosilicates CS7 Lis) used 
as a source of Li. 

Petrochemicals. Chemicals obtained from crude oil or natural gas 
Or refinery gases or Wax, etc. 


Petrol. Motor fuel, gasoline OF aviation fuel, etc. 
Petrolatum. A residue from non-asphalti® petroleum, e.g., petro- 
leum jelly, mineral jelly, soft parafin, etc. } 
P i rocarbons (or oil products) formed 
oi Am K vals or plants and found beneath 


ne anin a 
the ground trapped be yene of 10 


mash and is produced as 
Jeum oils and also from the 
x residues. 


tween the 


Petroleum Coke. A hard coke, Healt 
a by-product from crae ; eA wa 
distillation (without st2am) 0 ne hyd 

_ Lower aliphatic hy: rocarbons 

petroleo volatility distillation range e.g. 

d wages (Cs and C, hydrocarbons respec- 


Petroleum Ether, Light 
of high voltality an 
40-60°C and €0-80°C T 
tively). d 

Petroleum Wax. Solid and n ‘ 
crude oils. Two types ge Ne 


ocarbons obtained from: 


ewter 
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P X es 
1. Paraffin wax has macrocrystalline structure wax (n-alkanes, 
CooHye and upwards plus 


small quantities of iso-and cyclo- 
alkanes). 


2. Microcrystalline wax (iso- 


OF 
and cycloalkanes plus some ar 
matics present in lubricatin 


g Oil residue). 
Used in the manufacture of candles, Polishes, ointments, etc. 


Pewter. An alloy of tin containing 75% Sn and 25% Pb. 


3 A 4 icall 

Pfeiffer Effect, The change in rotation of a solution of an optica 
active substance on thè addition of a Tacemic mixture 

asy metric compound. 


Ph. The phenyl group, C,H,-. 


pH. The negative log of -hydrogen ion concentration, bes 
log Crt, or more accurately=—log Ca* (a denotes the 
vity). 


Phalloidins, Amanitins, 


n 
her parts by boundary surface, eg. water } 
Contact with its va 


Phase Diagram. A diagram showing the conditions of equilibrium 
etween various phases of a system, e.g., P—T diagrams in on 
component systems, T-X diagrams (at constant P) or P— 
diagrams (at constant T) in bina 


Ty systems. 
Phase Rule. Derived by Willard Gibb’ 
System and is given by the equation 
. Beh =G-5 
where P is the number of Phases, F is the number of degrees of 

freedom and C is the number of components of the system. 


s (1876) for a chemical 


Phenacetin, N-acetyl-p-phenetidine, C,.H;;NO,.- White crystals 
obtained from phenol, M.P. 137-138°C, Used as an antipyretic 
analgesic. Shows chronic toxicity towards the kidney. 


P 
henol 37 


Phenacyl. The trivial name for the group 
(0) 
ll 
C,Hs—C—CH:— 


o-Phenanthroline, 4,5-Phenanthroline, 


CusH,Ne. M.P. 117°C (anhydrous) and 94°C (monohydrate). 
Used asia complexing reagent in the estimation of Fe? and in 
some chelates of metals. 
Phenazon fen 3 1-2, - 3-dimethyl-5-pyrazol 
e, Antipyrin, 1-pheny'o» yc DeEYAAZOLONES, 
C,,H,,ONs White crystals, M.P. 114°C, B.P. 319°C. Soluble 
in water. Used as an analgesic and antipyretic. 
Phenobarbitone, Phenylethylbarbituric Acid, CisHisN2Os. 
(0) 
| „CHi 
HN (OCs 


IN 
oN o 


3 ati penylethylmalonic acid is con-- 

wheat ole, Moy steed Po 
as a sedative. ; 3 

Ph acd) A white crystalline solid, soluble 
enol, CyH,OH (carbone erature and the hydroxyl group (—OH): 

isbean ñi tly to C atom of the ring. Acidic nature because 

o ound directly Jectron withdrawing effect of the aromatic 
the presence of © al behaviour of alcohols. Prepared: 


ring, Does not show the typic 


by the following methods : ee 
1, By fusing sodium salt of the sulphonic acid with NaOH : 
ere, ON NONE INO mo 
20 poner SOCAN NaSO: 
6 catalytic vapour phase reaction of steam: 


+. Raschig process: 


and chlorobenzene êt 500°C. 
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3. Dow Process. Hydrolysis of C¿H,CI with NaOH at 400°C 
—H,0,—NaCl 


HC! 1 
Ga 2NBOH re —C,H;0 *Na-—5C,H,OH+ NaCl. 


Phenol is acidic and forms metallic salts. It can be easily 
halogenated, sulphonated and nitrated. Used in the formation 
of formaldehyde plastics, e.g. Bakelite, for making nylon (via 


cyclohexenol), for making picric acid, phenolphthaleine and other 
dyes and Dettol (a powerful antiseptic), 


Phenol Aldehydes, ArCHO, Aromatic aldeh 
electroplating, flavouring, etc, 


Phenol Formaldehyde Resins, Resins of phenols (or other aromatie 


hydroxy! compounds) with meth: ed for 
moulding coatings, etc, ethanal (CH,CHO). Us 


ydes used in perfumery, 


Phenolic Resins. A type of pol : and 
aldehydes. Polymers obtained from phenols 


Phenolphthalein, C,,H,,0,. Colourless e stals, M.P. 254°C. AD 
indicator with pH Tange 8'3 (colourless). to 104 (red). Used in 
medicines as purgative, - 


oR 


0 


4 
(¢} 


ee 
(0) 


dase fae o ee Coeitiphousplthatetn, CsHaO,5, An indicator with 
with o-sulphubinaee anya GeO). oP Tepared by heating peng, 
functions, : ydride. Also used as atest for rena 


C n Compounds Containing at 1 On 
groùp attached directly to th ing. Polyhydri 
hals aré also known, e.g. catechol [C tS e ae 


H,(OH),]. 
Phenothiazine, CHNS. A yellow ; R 
z ET : ,-tystalline which darkens an 
expoiureto fight. Usédas in anthelmintic- « vz ie 
cines. Also used to prepare tranguilizen® ee a 
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Phenoxy Resins, Polyhydroxyethers. Linear thermoplastics used for 
Containers. ; 
—(C,H,C(Me)¢CgH OCH:CH(OH)CH30)n". 


Phenyl. The group CsH,—or Ph. 
Phenylalanine, a-Amino-8-phenylypropionic acid. C,H,,0.N. 
C,H,—CH,—CH— COOH. 
NH, 


Col talline, M.P. 283°C and the solid is soluble is 
water (392), aa essential amino-acid required by animals. 
3-Diaminobenzene. CHN. Colourless 
diazotization forms brown azo-dyes 
d by reducing m-dinitrobenzene with 


™-Phenylenediamine, 1, 3-I 
crystals, M.P. 63°C. Basic, 
(Bismark brown). Prepare 
iron/HCl. N 

-0-Ph iamine 1, 2-Diaminobenzene, CHsNa. Brown yellow 
hesian se 104°C, Used as a photographic developer as 
its solution reduces Ag* ions to Ag. Used for characterising 
a-diketone, ‘ ‘ 

. seas inobenzene. CsHgN2. White crystalline 

PEN pierediauliee ey pe aiel Zed with HNO.. Oxidized to 
quinone derivatives. Its derivatives are used in photography as 
ages 76°C, B.P. 266°C. O 

P COOH. M.P. 76°C, B.P. C. Occurs 

henylethanolc ous PROS d by hydrolysing benzylcyanide. Used 
rea . (aqueous solution). 

} H. B.P. 220°C, occurs free or 

2-Phenylethyl Alcohol, PhCH,CH.OF (e.g. orange juice). Prepared 


ined i essentia ; 
by Friedel Crafts. reaction between, Cots and ethylene: oxide, 


Used in perfumery. 


as a penicillin precursor 


~ A ite crystals, M.P. 127°C. Prepared 
by Mhenslglycine, CHNO, p ethanal and KCN. Used to form 


indigo via indoxyl. kca act i 

P i hNHNH;. .A colourless retractive oi 
henylhyärazine, Coona w an exposure to light, B.P. 240°C— 
A e E d by reducing benzene diazonium chloride 


with SnCl by treating C.Hs =: 
subsequent anton with HCI and then a! 
ara —NHa——>CHNH.N i 
š NH—NH,——>-C.HsNH.NH,HC! 
CoHsN,*Cl HaHa Care A j 
NaOH | 
C.H,NHNHy—-—- -—~ 


240 Phenylhydr azones 


: ist 
. : : basic 12 
issolves in organic solvents, Phenylhydrazene 1s ces 
mace and forms well defined salts, e.g. CgH;NH,*CI-. It oe 
Fehling’s solution to form a red precipitate. ones a] 
hydrazones and osazones which are characteristics of c 
compounds (>CO). Forms antipyrene 


carcel 

( CH,—N CO 
NA 
A 


C,H; 


tas r : jot 
Used as a mild oxidizing agent, as a reagent for the identificatl 
of aldehydes and Ketones. 


atives 

B points. Used to prepare derivative 

fication of car k 

Phenyl Isocyanates, Isocyanatobenzene, C.HsNCO. A colourless liga 
with pungent smell, M.P, — 33°C, BP. 162°C. Used as a ae 
drating agent and to identify alcohols, Prepared from anti 
plus phosgene in HC] 


S phenylhydantion, CisH,N,O,. Used as its sodiu™ 
salt (white hygrosco + 


| ‘perate’ 
pic Powder) which absorbs GO, to libera 
phenytoin. Used medicinally in the EEn of focal 
epilepsy. 


Pheromones. Substances ge 
which get a specific respo 
species, e.g. ‘Queen subst 


Vhilosopher’s Stone. A 
like iron could be co} 


a 
creted by individuals (externally) we 
nse from other individuals of the sa 
ance’ of the honey bee. 


Substance by means of which base metels 
averted into gold, 


Phloroglucinol, 1, 3, 5, ~ttihydroxybenzene, CHO, 
OH 
iA 


> HO ie A OH 


Dihydrate colourless crystals, M p, 200 —219°C losos water 
of crystallization at 100°C. Soluble in water, o and etie 
Reduces Febling’s solution and forms violet colour withFe Cis 
solution. Occurs in Many natural glycosides (fuse resorcin® 
with NaOH. Used in printings, Photography, pharmaceutic2 
and adhesives. 
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Phosphine 
PH Meter. An instruments used to measure pH of solutions, sus- 
pensions, etc. Using glass electrodes. “Null type and ‘“‘direct- 
vailable. 


Teading” instruments are a 
Phorone, di-Isopropylidene acetone, 2, 6,-dimethyl-2, 5-heptadiene- 
4-one, CHO. A yellow liquid with camphor like odour; M.P. 
28°C, B.P. 198°S°C. Used as a solvent for cellulose nitrate. 
Phosdrin, Dimethylmethyl-2-Crotonylphosphate, C,H,,0,P. An 


P insecticide. i d liquefied 
hosgene, CCO. A gas ossessing UDP. easant odour, liquetie at 
gC and is A by water (COC, +H,0 >2HCI CO;). 
Prepared by passing Cls qadiGO(s+ 1) saver charcoal. Also ob- 
tained by CCl, and forming sulphuric acid (CCl, +2S0;—>COClz 
+ S.C1,0,). Itis also a by-product when chloroform is exposed 
to light. 3 
Pho ;* = phosphate present in vertebrate muscles 
bephagen. | Some Creat peraction and is resynthesized during the 
Yecovery process. 


NH 


JA 
A: 
HN-C 

N N—CH,. COOH 
| 
X G AE 
hosphatases. A group ° enz U 
different combinations of phosphoric act 
ces, e.g., Sugar phosphates. i 
Phosphate Coatings. Coatings APP 
make them anticorrosion and T 
P) Bee fe) Obtained 
hasphate Esters, (RO)sPO- l 
ente. H,PO, and alkyl oF aryl alcoho 
and DNA. ids 
Phosphates. Salts of phospřorus Oxya SIER 


2 Na PO,)- 
gejsodmm phosphate pai Phospholipi 


Phosphatides, Phospholipin E) hich are 


that hydrolyse the several 
d with organic substan- 


ed to steels and other alloys to 
der the surfaces good for pain- 


from phosphoric acid, 
s, e.g. [(BuO),PO, RNA 


generally, of HPO, 


d(e)s. A group of sub- 
essential components of 


stances of a fatty nati, They contain P and N. 
animal and vegetable cells. ‘tive el 
with more electropositive element, 


Phosphides. Compounds © E ter). 

e Na, p (hydrolysed to Pa o Hy. 

Phosphinates. Alkyl derivatives © ble i 

3 i 5 Jourless gas, slightly soluble in water and has 

hosphine, PHs. A co (water lus calcium phosphide of yellow 
a peculiar fishy sae alkali). It ignites gia yin air. 
phosphorus plus COPC: in oxides of phosphorus. : recipitates 
Burns in, 00° Big otations of metal salts. Forms p osphonium 
phides 


242 Phosp. hinites 


1 
salts. Hydrogen atoms of Phosphine can be replaced by alkyl 
group (analogous to ammonia), 


Phosphinites. Derivatives of R,P (H) O. 


3 NS 4 for- 

Phosphites. Derivatives of phosphorous acid represented by 
mula (RO) P. Prepared from PCI, and ROH or Ar OH. Used 
as intermediates in Organic synthesis. A 

Phospholipases. Enzymes that carry out the cleavage of phos 
Phatides either at the carboxylate at the phosphate linkages. 

Phospholipids, R’C (0)O CH». CH (OC (0) R’), CH,OP (0):OR 
A group of substances having a fat-like nature which r 
essential components of living cell. Lipids ‘are P and N oF 
pounds consisting of number of different species usually wa 
glycerol as ‘back bone’. Lipids gets hydrolysed to. phosphor 
acids and bases. For example, lecithins, Cephalins etc. 


Phosphomolybdates, A group of salts of heterophosphomolybdi? 
aes mainly of H,PMo,,0,,. Used for the estimation of 
o.. 
Phosphonates, 


i Compounds with general formula RP (O) (OR): 
Phosphonites, Compounds with genera] formula RP (OR). 
Phosphonitriles Phosphazenes, A esente 

i > : group of polymers repr 
by the formula (PNX,),. Most derivatives tee cyclic structures 
(Polymers). Obtained by heating PCI; and NH,Cl. 
X 


Phosphonium Salts. White cr E the 
; Be ystalline salts logous to , 
ieee ae eg. PH,I (PH, +dry HI) Ante into 
3 i pa pnenylalkyl ph i with 
Baton of maiS POR RPR Tm sl witi e 
Wittig ERST oranes (ylids) which are further used ! 
Phosphoproteins, A type of . Gants A orms 
phosphoric acid on hyarongioteins mich in Peg. casein, F 


bor. 7 - 
Phosphor A substance that shows luminescence or phosphores 
ah i Derivatives of 5-covalent Phosphorus, i.e. RP» 
Phosphoresence, 


or Some molecules after bei i sorption 
of visible or ultraviolet Tadiation emit the radiator ata Pan 
long after the light source jg removed, This is known 4 
‘phosphorescence’ e.g. ZnS, alkali i 


ne earth sulphides, etc. 
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Phosphoric Acids. Oxyacids containing phosphorous (v). Obtained 

from phosphates and HSO, of P.O; hydrolysed to HPO, 

Phosphates are the salts of phosphoric acid. Used as fertilizers 
such as superphosphates- = 

Phosphorimetry. A non-routine technigu 
phospherescence- 

Phosphorus Acid. Oxyacids of P OID. (Orthophosphorous acid, 
HPO, or phosphonic acid). A colourless deliquescent solid 
(water-+P,0, or PCl). A dibasic acid producing the anions 
H,PO,- and HPO; in water. Forms PH, and H,POs, 

Phosphorus, P. At. No. 15, At we, 30.973, M.P. (white) 441°C, 
B.P. (white) 280°C, D 1'82. A non-metallic element of group V 
with electronic configpration 3s? 3p". Occurs in nature as 
apatite and fluoroapatite. repared from Cas (PO,)2 by fusion 
with and and coke in an electric are furnace, P distils out and 

is condensed with water- The important allotropes of Pare: 

(1) White (or yellow) phosphorus (stored under water) and con- 
tain P, molecules. P 4 . 

4, ie obtained by heating white phos- 

D Red phosphoras ge pigh temperate insoluble in organic 
Solvents. A polymeric material. 

(3) Black phosphorus which is obtained by 
phorous under high pressure (grap! 
Pe pue B araa I The stable oxidation states are 


E OR ye uE „egin PHs. Forms ee (commonly 
known ‘as phosphorus pentaoxide, PO) “poth hicks i ides 
(excess and P2Os (in jimited SUPPLY © Sonic, phosphid ith 
Jso forms ionic phosphides with 

Nag P or Ca, Po- 
ed as fertilizers, in matches, as 


form acids with water, Sids, € 
several metals and metallotds, H 
re 2 $ J 
d chinaware, in electrical 


a 
perhoephoras ape glasee #9 
M en, He AO Be 
Poets orae ema aoe, an “Bs 
sublimes (PBs Bro)» Fe arolysed to phosphoric acid. Used 
in organic reactions- (Phosphorus 


trichloride). A 
Phosphorus (II 3 


e involving the use of 


heating white phos- 
like structure) with 


; C 
»sphory m opr ne Hydrolysed y o Paoho acid. 
qurless Hq" F -c to replace — : 
LS Used in organie teac p , (Phosphorus pentachloride). A 
osphorus (¥) sublime’) formed by PCI, plus Cla: Urdea ilori 
nating agent in OF aN ene OCI, (phosphorus oxy 
Fhoephoras (aut Cha enloride) A colourless liquid (PCI, plus 
oride, P 


ant Phosphorus Hydrides 


R ae D 
O, or by distilling PCI, with KCIO;) which forms H; PO, a 
hydrolysis. The chlorine atom can be Teplaced by alkyl groups 
using Grignards reagent, 

Phosphorus Hydrides, PH, (Phosphine). 

Phosphorus, Organophosphorus Acids. 
pounds are considered to be the d 
hydrides, oxyacids and oxides. 


Phosphorus (III) Oxide, P,O, (Phosphorus trioxide). A white 
waxy solid with a garlic smell, usually exists as P,O, molecule. 
"E: CSa, CoH), Obtained by puny 
ir, Oxidises to P.O; by air a 
70°C. Forms phosphoric 
ater or dilute alkalis an 


Organophosphorus com- 
erivatives of phosphorus 


Phosphorus (V) Oxide, P,O, (Phosphorus pentoxide). A white 
powder soluble in organic solvents. Exists as P,O, molecules. 
Obtained by burning P in excess of air. Forms phosphoric (V) 
acid on the hydrolysis. Used as a dehydrating agent because it 
removes water from some oxy-acide and other oxygen contain- 
ing compounds, 


Phosphorus Oxyacids. Hypophosphorous acid, H,PO,, HyP(O)OH. 
A monobasic acid. The acid and its salts are strong reducing 
agent, 


Phosphorus Acid, HPO, A (0) (OH). A dibasic acid-a strong 
Teducing agent. ained from PC] and H,O Hypa hosphori 
wat, WaPOu. HP (O) (OH) (uO) E (0) (OH), Drthophos- 
Phoric Acids, H,PO,, OP (OH). A tribasic. = 
Pyrophosphoric Acids, H,P,0,, (OH), P(O) (4-0) P(O) (OH). 
Phosphorus Polysulphides, ids made ds 
& a § u f P an 
28+) Pas, PaSa, PASs, PS; and P,S,o. Obtained front red phos- 
b ieee sulphur. Used in the Manufacture of matches. 
osphorylase. An enzyme that facili ii m 
ER aene at facilitates the addition of phos 


i Or relat i as in 
- Plant and animal tissues, €d bonds, Widely distributed i 


A group of fungstion ` i e.g. 
Hae (W.0,)e]. The anions of the acid contain hve giae oxy- 
gen. , 


Pectroscopic technique involving 

“°pped monochromatic radi- 
) f Tadiation 
18 transmitted to the ga 


Photochemistry, The investigation of chem; ich 
Occur in consequence of a nemical erates jaws 


bsorption of Photons from the visible 


Photographic Gelatin aa 


and ultraviolet tadiations having wavelengths approximately 
between 10,0000A and 1000A and the reactions are called 
Photochemical reactions. The absorption of light is a quantum 
Process. The energy in this range varies from 3,00,00 cal to 
28,600 cal per mole. For example, decomposition of HI, photo- 
chemical combination of H, and Cls, etc. 


Photoconduction. A process in which some substances such as 

selenium, which are poor conductors of electricity 1n the dark, 

become good conductors when exposed to light (transfer of elec- 
tron from valence band of the solid into the conduction band). 

Photodissociation. A photochemical reaction in which a molecule 
dissociates into smaller molecules, radicals ar atoms, @.8. disso- 
ciation of a molecule of acetone by absorbing aquantum of light. 

0->2CHs+ C9” 
(CHs)s g methylradical. 

P Roto Electric Cells, Photoelectric Effect. ; The emission of seer 
from a solid (or li uid) surface, main y_ the alkali metas, when 
it is aeia ERA id) Tromagnetic radiation (of suitable wave 
length). This phenomena js known as photoelectric effect. In 

the photoelectric effect, the number, oferelections emitted 

depends on the intensity of the radiation and not on its fre- 
quency and this fact cap be made the basis of an mammen for 
measuring light intensity ( otoelectric cell. o remove aa 
electron from the solid & certain minimum energy must be 

cicero fom ya as mork faces fo gt cesta IMi. 

threshold yo for tion hnb. 

If the aerea is higher than this threshold energy» the elec- 


R trons are ejected. t is bombarded with 
‘ en an atom is bombarded wi 
hoto-Electron Spectroscopy: Whe iectron of energy (E) is emitted 
ve energies of 


photons of suitable energy: iq E» are the respective. ; 
This technique 


and E=Ei—E», where Er araj 
and Ey binding othe, een al valeneo eletron r 
for oe E ea This is known añ inner ane aa 
copy or electron spectroscopy for chemical analysis ) or 
X-ray photo-electron spectroscoPY ( : 
omas 


Photoele jected ? 
ctron, An electron eje RE ; 
the photoelectric effect or by photoionization 3 
Photoemission. The emission of photoelectrons Byte microricelny 
effect or by photoionization: i 
Photographic Developers Chemicals used to pone silver halide 
genni in Deve notographic plate which have eenjexposed to 

P light: tiv 

5 rotec' 
hotographic Gelatin. A Pr tography: 


halide emulsion used in P 


lid, liquid, or gas by 


e colloid medium for silver 


oie Photoluminescenc€ 


aan isht. 
Photoluminescence. ` A general term applied to the emission of ligh 


ini i nce 
as a result of an initial absorption. For example, fluoresce 
or phosphorescence, 


i i tic radi- 
tolysis. A-chemical reaction Produced by electromagneti A 
ARE (light or UV radiation), Many photolytic reactions involv 
the formation of free radicals. 


i hoton is 

Photon. A quantum of light energy. The energy of a p z 
given by E=hy,, where & is Planck’s constant and y is the fre 
quency of radiation, 


A process in which a suitable foreign porer 
ith reactants absorbs the Tadiation and becomes 
excited and subsequently, pass on this energy (absorbed) to i al 

will undergo dissociation or chemic a 
transformation. Such Teactions are termed photosensinse 
reactions and the foreign substance which absorbs and tronie 

i asitizer, Mercury Paon 
ten used as sensitizers in reactions | suc 


hydrogen by a light of wavelength 2536 A. 5 
Photostationary State. A State ina Phochemica] Teaction when m 
Tate of removal of is equal to the ede 
recombination of reaction of the products to yield the reactants. 
Photosynthesis, A process occurring in plants and by which hey 
build up their carbon compounds from atmospheric carbon 
oxide using light as the Source of energy. F 
Phototropy. A term denoting the reversible change of colour hich 
certain organic substances undergo when exposed to light of k 
suitable waye length. The original colour returns in the dark, 
and the reversion is accelerated by heating. 
Phthalamide, C.HgN,O,, Cc, H3). Colourless crystalsr 
MPOsition) very sli htly “soluble in water. 
Obtained by the action nea aoe 


by of cold concentrated ammonia solution 
on phthalimide. 
[ yay) 
Phthalic Acid, C,H,0,, Iroj i Colourless. crystals, 
SSA 


OH 


(C . 
M.P. 190-210°C (decomposes), 4 dibasic acid oxidation of 


naphthalene or o 


“xylene) which f, e benzene 
(distillation with soda line). ace “able salts and 
r 82) 
; ; A 
Phthalic Anhydride, C:H,0, l | A o Long needles. M.P- 
NAS | 
co J 
130°C, B.P, izi 


Pi Bonding 247 


ZN/N_  210—300°C PAVAN 
e] (0) 


elk lh =<——S 
\/\Z_ H,S0./Hs80« SASH 


hthalene over V,O; (com- 


or by vapour phase oxidation of nap 
d anthraquinones, 


mercial method). Used to prepare substitute: 
phthalein dyestuffs, quinoline dyes, etc. 
Phthalide, CsH,O, M.P. 75°C. Obtained by reducing phthalic 


anhydride with Zn dust and NaOH. 


r co ] 
| . M.P. 230°C. Colour- 
| 


Phthalimide, CHNO», 


molten phthalic anhydride). 
H solution. Hydrolysed to 


less plates (ammonia passed in 
d hydrolysis with acids or 


Reduced to phthalide with Zn/NaO 
phthalic acid or its salts by prolonge 
alkalis. Used in Gabriel synthesis. 

Phthalocyanines. A type of organic colouring matters generally 
used as pigments and more limited as dyestuffs. They show 
great fastness and brilliancy of shade (green to blue). Obtained 
by, say, heating phthalic anhydride with urea (or ammonia) and 
a metallic salt. Phthalocyanine molecules 1s reasonably stable 
to heat and chemical reagents and is formed by the union of 
of one atom of the metal with four molecules of phthalonitrile, 
e.g. copper phthalocyanine (Csa His Cu Na). 

Phthioic Acids, Phthienoic Acids. A group of branched- 
acids isolated from mycobacteria (Cop to Cos). 

Phytanic Acid, 3,7,11,15,-tetramethyl hexadecanoic Acid, CzoH4002- 
A diterpenoid acid. y 

Phytic Acid, CyHo(O(PO) (OH)a)6 (Meso-inositol hexaphosphoric 
acid). A syrupy liquid, soluble in water. Occurs in seeds as 
insoluble calcium magnesium salt. Also found in blood plasma. 

Phytochemistry. The chemistry of compounds which are present 10 


plants. 
Phytol, 3,7,11,15-tetramethyl-2 
less, oily, diterpenic alcohal, 


P; (x) bonding. See orbitals. 


chain fatty 


-hexadecen-1-01, Cao Hs09- Colour- 


B.P. 202-204°C. 


‘ ickling 
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Pickling. The process of immersing materials in a bath of either 
dil HSO, or HCI for a short period 
water. The process is carried out to get 


face, e.g. a surface of iron sheet before galvanizing. 


pyridines found in bone oil and coal- 


f OH NH, ) 


| . M.P, 169,C. 


NO, : 
Soluble in hot water, obtained from picric acid reduction with 


sodium hydrogen sulphide. Used to Prepare 930-dyes. 


AN 
Picric Acid, 2-amino-4,6-dinitropheno}, ON NO, 


NO, 


Lemon yellow Prisms, M.P. 122'S°C, soluble in alcohol. 


Obtained by nitrating Phenol, 


In the cast form also known 3 
lyddite. Forms characteristic derivatives with many hydroca 
bons. Used for dyeing wool and silk, 


Picrolonic Acid, C,H 
Used for the isolation and identifica 
in tests for calcium, copper and lead. 

Piezoelectricity, It is the 


®N.Os, M.P. 124°C. Fine yellow needles. 


tion of organic bases, and 


electric charge developed in sarengan 
crystals when they are Subjected to Stress. Used in electric 
lighters, 
Pig Iron, 


The crude iron Produced from a blast furnace, containing 

C, Si and other impurities, The molten iron is allowed to ut 
out of the furnace into channels (called ‘sows’), which braten 
out into a number of offshoots (called ‘pigs’) in which the metal 
1s allowed to cool. 

Pigments. An insoluble coloured material used to impart colour te 

in inks, etc, Many pigments are inorganic, 

» lead, cadmium chromates, ultramati- 

nes, etc. Some dyestuffs are also used as Pigments. 

Pimelic Acid, Heptanedioic Acia, CiHi:0,, HOOC, [CH;], COOH 
M.P, 105°C. “Colourless crystals obtained by oxidizing capric 
acid or oleic acid, Used in Polymer chemistry, 4 

Pinacol, Pinacone, 2-3-dimethyl-2, 3-butanedio C:H,,0;. M.P. 38°C 

B.P, 175°C colourless crystals. Obtained y reacting benzene 
and propanone mixture with magnesium amalgam. Crystallizes 
out as hexahydrate (M.P, 47°C) water, Forms pinacolone. 

Pinacolone, Pinacolin, 3, 3 dimethyl-2-butanone C.H,,0. Colourless 
liquid, B.P. 103-106°C at 746 mm. Smell like camphor. 
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Pinacol-Pinacolone Rearrangement. When heated with minerals or 
organic acids, pinacol undergoes a molecular rearrangement 
with loss of water to form pinacolones (ketones). 

C 


3 pa 5 
e arr > CH,—C—C—CH, 

l a) 
OH OH CH; O 
Pinacol Pinacolone 

Pinacols. 1, 2-glycols of the type 
Ri Ra R; R; 
`Z 
E E C 


H H 
where R, Ra, etc., are alkyl or any radicals. 
Pinane. CioHis 


A saturated hydrocarbon obtained by the catalytic hydrogena- 
tion of « or Ê pinine. Exists in cis and trans forms. 
ene, B.P. 156°C. Present in most 


a-Pinene, CioHic- A dicyclic terp , t 
e eniai, derived from coniferae and a main constituent of 
turpentine oil. Obtained from turpentine oil (+ form). Forms 


CH, 


250 Pinene 
Pinane when reduced in 
artificial camphor (HCI 

f-Pinene (Nopinene). CroH ig, 


the presence of a catalyst ; used to form 
gas passed through turpentile oil). 


» (+)-B-Pinene occurs only one in oil,- 
extracted from the Tipe 


fruits of Ferula galbaniflua. B.P. 162- 
163°C. 


CH, 


Pink Salt. Ammonium hexachlorostannate, 


Pino camphone, CH0. A 


dicyclic ketone. Found in oil of hyssop” 
in the (—)—form (B.P. 211°C), 
CH, 

Pinocarveol, C HiO. A dicycli A il of 
Euclayptus globulus((—)-gope30h° ‘rpene found in the oil 
Piperazine, Hexabydropyrazine, CHiN: Colourless crystals,- 
it 
N 
1 
6 2 
5 3 
NN 

t 
H 


M.P. 44°C (hydrous) 104°C 
ammonia and Í, 2,-dichloroetha 


(anhydrous) obtained from alc 
and round worms infestations. 


ne. Used to treat threadworms 


Planck’s Constant 25E 


. eae Z/N 
Piperidine, Hexahydropyridine, CHN. N | A colourless liquid,. 
MA 


N 
| 
H 
M.P. —-°C, B.P. 106°C with a smell of 


peeper with alkali. Also pre- 
e analogous to aliphatic 


miscible with water, 
ammonia. Obtained by heating 
pared by reducing pyridine. A strong bas 

amines. 
Piperine, C17H19NO;. An alkaloid obtained from pepper. 
Piperitol, CyoHisO. An optically active, s-terpene-alcohol. Occurs- 
7 torm in eucalyptus trees. A pleasant smelling viscous- 
iquid. 
CH; 


AN 
H,C CH, 
Piperitone, C1oH160. An optically acti 
in eucalyptus oil and peppermint oil. Col 
110°C. 
Piperonal, CsH Os. White crystals M.P. 37°C, B.P. 263°C. Occurs 
in association with vaniline. Prepared by oxidizing piperine, 


Used to perfume soaps. 
OHC oO 


ve terpene ketone, occurs 
ourless oil, B.P. 109°5- 


Pipette. An apparatus used to measure volume of solutions (in 
volumetric estimations). 
Pitchblende. UOs-2-5. An OT 
Pitch, Coal Tar Pitch, A residue of coal-tar distillation. 
Acid, (CHs)3.CCOOH. Colour- 


Pivalic Acid, 2, 2-Dimethy] Propanoic 
less solid, M.P. 355°C. Prepared by the carboxylation of iso- 


butene with CO/H,;SO,- 
Pk. The negative logarithm of the equilibrium constant of an equili- 
brium reaction. 
Planar Complexes. Describing complexes in which the acceptor 
atom is surrounded by four ligands in a plane, e.g., [Pt(NHs),|** 
Planck’s Constant, h. A constant used in the equation, E=hy,. 
where v is the frequency of radiation. It has a value ae 


6 6256 x 10-2” erg sec. 


e of uranium. 
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Plane of Symmetry. See Symmetry elements. 


‘Planetary Electrons. Extranuclear electrons of an atom. 

Plant Hormones. Compounds 
cesses in plants, e.g., auxins. 

‘Plaster. A material co 
of portland cement 
plaster of paris. 


Plasma. A mixture of ions and electrons as in an electric dis- 
charge. p 


Tesponsible for physiological p10- 


ntaining (I) a mixture of lime and sandi oF 
and sand, and (2) materials composed © 


Plaster of Paris. A Partially hydrated calcium sulphate, 2CaSOw 
20, formed by heating gypsum (CaSO,, 2H,O). The setting 
of the plaster takes place due to rehydration by water. 
Plastic Explosives, Describing a type of explosives which can b? 
moulded by hard, ¢-8-, Cyclonite mixed with an oil. 


Plasticizers. High molecular c sae ting solids 
incorporated into plastic Weight liquids or low melting 


: T ibility» 
e resins to change workability, flexibi 
d i p 
Een fe resistance. E.g, halogenated hydrocarbo 
Plastics. Polymeric materials, 
flow. They are artificial and a 
Thermoplastics—Softned by 
eg., polyethene, 
Fae hermocured plastic. Infusible and insolublein tHe 
RA ape, e.g. phenol fermaldehyde resins. ing 
Sie group of trisubstituted benzoquinones K 
ARa Ps. Occur in chloroplasts and used in P 
Plate, Tray. A tray us 


Plate Column, Tray Ç Wea ‘ting Off 
large number oF ai A distillating column consisting „° 


organic in nature and shaped bY 
re classified as : 


heating and rehardened on cooli®8 


ed in fractionating colums, 


a distillation or absorpt; 

liquid and vapour streams te 
brium with each Other, 

EI At No- 18, At. wt. 195109, M.p 1772°C, B.P. 3821 
S. A transition meta] occurring naturally and in traces he 
eavy metal sulphide Ores, It is the heaviest element 0 a 
inne of te, ade a enfigurrtiou Sa%6st, Shows oxidati?y 

; fluori ivati i E 2s 
and i not acacia ele and ductie sec q) onida? 
is not attacke Y acids 2 ta) of alka” 
Attacked by F, and Ch above aoee" pads regia) or, form 
series of complexes (square Planar or octahedral co-ordinat!? 


iliz 


Plumbous 253- 


he metal is used in jewellery, laboratory ware, 


respectively). T 
electrical contacts and as a catalyst (for synthesis- 


thermocouples, 
of NH,). 
Platinum Ammines. Co-ordinate complexes 


(and amine) groups. 


Platinum Black. A finely divided pr 
solutions by reducing agents. Use 
Platinum Halides : 
Platinum fluorides. PtF, and Pt, 


heated in F,.PtF, is hygroscopic (soluble in wal 


yellowish green and insoluble in water. 


Platinum iodide. Ptl, (black powder) and Ptl, 
are obtained by double*decomposition. 
Platinum chloride. PtCl, (red-brown), PtCl,: (green- black) and- 
PtCl, (red-black) are all formed from Pt and Cl. 

Platinum hydrosol. A powerful reducing agent prepared by redu- 
cing platinum solutions with, e.g., hydrazine hydrate in presence 


of a protective colloid: 

Platinum Iodides Complex. Jodoplatinic acid, H,Ptl., 9H,0. Prepared 
(red monoclinic crystals) from Ptl, in hydriodic acid, A number 
of salts such as (NH,)o Ptle and K,PtI, and known. 

Platinum Iridium, An alloy of Pt containing up to 35% iridium. 
Its hardness and resistance to chemical attack increases with 
the increase in iridium content. Used in jewellery, electrical 
contacts and hypodermic necdles. 

Platinum-Metals. The group of transition metals, ruthenium (Ru), 
osmium (Os), rhodium (Rh), iridium (Ir), palladium (Pd), and 
platinum (Pt), They occur together as native alloys, in mixed 

sulphide ores ‘and as traces in Au, Ag and Cu sulphide ores. 

Platinum Organic Derivatives. _ Stable alkyl and aryls, e.g, [trans- 
PtBrMe(PEtfs)e] formed by the action of Grignard’s reagents on 
the halides. or aes eaves : $ 

Platinum Oxides PtO, (brown ormed by dehydration of the: 

hydrated oxide precipitated on hydrolysis of Pt Clt PTO 
(PtCl, + KNO;) and Pt,O, are also known. 

Pleochroism. Discribing the property of a crystal of having a differ- 

rent colour depending upon the direction of transmitted light 


through the crystal, e.g. K,Pt(CN),- 
e, PbH,). A colourless unstable gas 


containing Pt—NH; 


ecipitate obtained from Pt(II) 
dasa hydrogenating catalyst. 


are formed When metal is 
ter) while Pt F is- 


(black powder) 


Plumbates. (Lead (IV) hydride, Pb 
obtained by the action of acids ona mixture of Mg and lead 
pellets. ú 


Plumbates. See lead oxide. 
Plumbic. Lead (IV) Compounds. 
Plumhous, Lead (11) Compounds. 


ium 
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pve o ‘82. 

Plutonium, Pu. At. No. 94, M.P. 641°C, B.P. 3232 s oa 
A highly toxic radioactive silvery element of the actinOl EO 
of metals. A transuranic element found on earth! only. ie aay 
quantities in uranium ores but readily obtained, Pury od by 
neutron bombardment of natural uranium, Pu is separa oa 
selective oxidation and solvent extraction, The metal is Pree 
by reduction of PuF, with Ca. Used as a nuclear power 50 
(i.e., in space exploration), wily 

‘Plutonium compounds. The metal reacts similar to that of U, Be 
with water and rapidly with dilute acids. In aqueous so an 
the +3, +3, + 4, +5, and + 6 oxidation states co-exist. 
red-brown (PuO,+HF-+0,). PuO, is a stable oxide. 

Plywood. Layers of wood bonded by adhesives, e.g. a laminate. 

Pm. Promethium, us 

Pnictogens. A name given to the elements nitrogen, phosphor a 
arsenic, antimony and bismuth of Group V. They are chi 
Cterised by the presence of X3- species. 

Po. Polonium 

Point Group, A set of 
ing to single point, 

Poison. A substance that-destroyed Catalyst activity, 


Pes oh 2 
Poiseuille, Law of. A Jaw describing the flow ofa liquid through 
capillary. 


___tPr't 


~ 8IV 


} ferr- 
symmetry elements passing through or refe 


where 7=the Coefficient of viscosity of the liquid, lary 
P=the pressure head of the liquid, r=the radius of the Capill# 
1=length of the tube, 


e 
ngth V=volume of the liquid flown through t 
tube in time ‘p’, 


Polar. Describing a compound with molecules that have a pet?” 
nent, dipole moment e.g. HCl and H,0, 

Polar Bond. See Covalent bond. 

Polarimeter. An i 


ne 
: <A Instrument used to Measure the rotation of P!# 
polarized light. 


Polarizability of the Molecule Lhe strength of the dipole 
Field strength 


: ows: 
ic polarizability are also knoW 
e. 


Electronic Polarizability and atom 
Polarizability has units of volum 


Polarization. The restriction of the vibration in a transverse 
so that the vibration occurs in a Single plane. The impo" 


polarizations are as follows : 


wave 
tant 
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Orientation polarization. In this polarization dipole molecules 
when placed in an electric field try to align themselves ina cer- 
tain direction within the field. 

Electron polarization. Electrons within each molecule are dis- 
placed slightly in the direction towards the +ve pole of the field. 
Atomic polarization. The nuclei having a +ve change are slightly 
displaced relative to each other. 

Molecular polarization Orientation polarization+ electronic 


polarization+ atomic polarization. 
Polar Molecules. A molecule constituted by atom of different 
electronegativities and by a covalent link, e.g. H8t— C187 


molecule. 

Polarography. An analytical method in which current is measured 
as a function of potential and particularly used for dilute 
solutions of gubstances-which are susceptible to electrolytic re- 
duction at a mercury cathode. A dropping mercury electrode 
(DME) is used to record polaragrams (current voltage curves). 
The method is used for determining small amounts (traces) of 
metals, complexes 10 metals and for non-aqueous solutions. 

Polar Solvents. Solvents with good solvating powers, greater di- 
pole moments which act as better solvents for ionic species. 

Pollucite, Cs (Al Siz O,), xH,0. An impotant mineral of Cs. 

Polonium, Po. At. No. 84, At Wt. 210, M.P. 254°C, B.P. 962°C. 
A radioactive decay product from heavier elements belonging to 
group VI of periodic table. Electronic configuration 5d*° 6s? 
6p. Prepared by nentron irradiation of ?®Bi. It is an a-emitter 
with over 30 radio isotopes: Po salts are generally coloured 
(yellow or red). 


Polonium Halides. 
and PoBrs are for 


PoX, and PoXe are well known halides. PoCl, 
med by the thermal degradation of the tetra- 


halide. 
Polonium Oxide, PoO;. A basic oxide obtained from Po and O; at 
250°C. 
Poly. Polymeric derivative. 
ols, e.g. HO (CH,)n OH 


Polyacetals. , Polymers obtained from poly 
CH.O. Polyacetals such as HO 


and carbonyl derivatives, €.£. p 
[(CHa)» OCH:O]- (CH:)n—OH one obtained from polyols and 
carbonyl derivatives. Used in coatings. 


Polyacrylamide, CH: : CHCONH,. Linear polymers with high 
molecular weight, gels, gums, plastics soluble in water. 

Polyacrylonitrile. Important fibre elastomers (CH; CH CN)n 
Used as a co-polymer with, e.g. butadiene, styrene, etc, À 


Polyalkanes. Polymeric olefins. 

Polyalkylidenes, (CHR) A group of polymers. Prepa 
diazomethane and alcohols. Their properties ani ee 
degree of polymerization and the stereochemistry, s 
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Polyamides. A synthetic polymer in which the monomers are 
linked by—NH—CO— group. E.g. nylon. 

Polyamines, —(HN—R-—NH=R’),-, Hydrophilic polar substances: 
used as flucculants for Cellulose fibre, etc. 

Polybenzimidazoles. Polymers containing benzimidazole s tiner 
Prepared by condensing aromatic diamine and dicarboxylic a 


derivatives in the presence of P Os in H, PO, or high boiling: 
point solvents. Used in adhesives and laminates. 


Poly Blend. A mixture of Polymershaving of different structures. 
Polycarbonates. A c] 
general formula 


H (OROC)n OROH 
Il 


oO 
and show toughness, high sofi tening 


Polychloral. An aldehyde polymer, 


Polychloroethylene. See tetrachloroeth 
A synthetic Polymer obt 


ass of thermoplastics represented by the’ 


point and clarity. 


c ene (Polyvinyt chloride PVC)-- 
ained from chloroethene. 


Polychloroprene. See neoprene. 
Polycrystalline. Describing a sub; 


i stance constituted of a i Weta 
number of Many interlocking crystals ‘that have solidifie 
together. 


pote. An alkene with more than two double bonds in its mole“ 


Polydentate Ligand. See multid 


Polydispersion. Sols in whic J 3 izes vary 
within very wide limits’ aiae dispersed paracletsizeg 


Polyelectrolyte. A macro 


entate ligand. 


yele, ipio wolecular compound containing many 
ionizable groups Within the same molecile There may be purely 


anionic, cationic or amphoteric ive 
styrene sulphonic acid (Weakly apolyelectrolytes, eg. P 


i i idic), lic acid 
trong basio), rolyingaming (get) Polymethaciy 
Polyene Antibiotics. Macrolides, 

Polyenes, Describing compounds hay; arbon 
double bonds, e.g. cartenoids, "8 many carbon to c: 


Polyester. A synthetic polymer form ; f poly- 
hydric alcohols and polybasic ay tons orin 


i lene 
glycol and maleic or terephthalic acn ep erst) or wry 
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_(cu, cm,oc0)-/ >X—c(0)—0 }- 
NE 


For example, synthetic fibres such as Terylene and Dacron are 
polyesters. 

Polyethene (Polyethylene, polythene). 
from éthene (Ziegler’s method). Formed 
varieties. 

Polyethers. Polymers containing (C— 
bone, e.g. aldehyde polymers. 

Polyethylene Glycols. HO (CH, CH; O)» H. High molecular weight 
polyether glycols obtained from ethylene oxide and water, 
dihydroxyethene or diethylene glycol plus base. Used as sol- 


vents and in pharmaceuticals. 
ning complex amions 


Polyhalides. Describing compounds contai 
(halogens and interhalogens plus halides), e.g. {ICIBr]-. 


Polyhexafluoropropene. Fluorine containing poly 


A synthetic polymer made 
in soft and hard 


O—C)n units in the back- 


mers. 


Polyimides. Compounds containing the imide group—C (0)—NC 
(O)—, e.g. film, plastics and wire enamels. They have good 
heat-resistant properties. 

Polyiodides. Specific polyhalides conta 
Is, I7, Ig. 

Polyketides. Naturally occurring organic compounds considered as 

diates derived by condensa- 


arising from poly-B-ketonic interme b 
tion of ethanoate units. Biosynthesis of some reactions such as 


fatty acids, tetracyclic antibiotics, etc. takes place via poly- 
ketide routes. 

Polymeric Reagents. Reagents which are solids, insoluble and used 
for organic synthesis. Their action is selective, simplified and 
high purity product isolation. Obtained by introducing organic 
functional-group such as Br, Li, SOH etc. on to a small 
proportion of benzene rings of cross-linked polystyrene. 

Polymerization. A process in which one of more compounds react 
to form a polymer. 

Monomers are formed by the combination of two or more units 
of same compound. 

Macromolecules are obtained by the repeated structural units. 
These structural units are known as mers. Addition polymeri- 
zation occurs when ‘the monomers undergo addition reactions, 
with no other substance formed, e.g. the formation of poly- 
styrene from styrene : 

Ph CH=CH,-—>IPBCHCH,= Ib. 
styrene polystyrene 

Condensation polymerization. A process in which polymer is 
formed by reaction of monomers with the elimination of small 


ining species such as 


thine Dyes 
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tion 
molecules, e.g. formation of Terylene by the opnorgsan 
polymerization of ethylene glycol with terephthalic acid. 


nHO . (CH.].0H+4H0.Co Sco, 


dt e 
-( O.1CHL.0.cog X. co ) — +nH.0 


Polymethine Dyes. Dyestuffs having two polar atoms joined by 4 
methine chain [Y (CH), 


Wee s 
=X] containing an odd number of atom 
in the chain. 


Polymethylene Glycols. Compounds formed by the union ai 
several molecules of formaldehyde with a molecule of wa 
They are of the type 

HO—CH,OCH.O...... CH.OH 
and are formed in aqueous so 


the molecule increases with 
methanal. 


Polymorphism, If a substance i 
Crystalline from, it i 
mena is known ag polymorphi 
to elements is known as allotropy. 


Polymyxins, A class of closely related antibiotics produced by 
Bacillus polymyxa. 


Poly (oxyphenylenes), Poly (phenylene oxides), Poly (phenylen® 
ethers). Polymers formed by oxidative polymerization of pheno 
using O, with Cu and an amine (pyridine) as catalysts. 

R 


| | 
| OR | = (x is generally Me) 
t Ja 
Thermoplastics so formed are us 
Polypeptides. See Peptides, 


> r f 
lutions of methanal. The size S 
the increase in concentration 


ed in electrical appliances. 


Poly (phenylene sulphides), -(-¢ aN 


Nae )s ; 

Commercially prepared by the Polymerization of S, Na, COs 4 a 

C,H;X in a sealed container at 275—370°C, Used as adhesiv¥ 

(high temperature) for laminates and in coatings, 

Folyprenole Pena Monohydroxylic alcohols having a ay 
pielion. and, is made moROF ‘soprene units linked head to 38 
They ate bisynthesised from mevalonic acid, They act 
carriers in the transfer of s 


"gars from nucleotide diphosphate 
sugars to a wide range of acceptors, 
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Polysaccharides. High molecular polymers of the monosaccharides 
or sugars or carbohydrates derived from monosaccharides by the 
removal of n—J molecules of water from 7 molecules of mono- 
saccharides. Imorpant polysaccharides are inulin, starch, gly- 
cogen and cellulose. They can be broken down to smaller 
polysaccharides, disaccharides and monosaccharides. 

made from styrene which consti- 


Polystyrene. A range of polymers 

tutes an important member of the group of ethenoid plastics. 

One of the lightest ethenoid plastics with negligible water 
absorption and outstanding electrical properties at high fre- 
quencies. Used as rigid insulation in radio applications such 
as radar and television. 


Polysulphide Polymers. Polymers containing (SRSSRS)» groups, 
They are good elastomers and good 


obtained from dihalides. 

solvent resistant. Used in printing rolls and paint spray. 
Polysulphides. Species formed as aqueous solutions from sulphides 

and sulphur. Contains [S2]? > [55]. [S] [S51 and [S67 

anions. Used for the manufacture of polysulphide polymers. 
Polysulphone. Polyether derivative obtained from bisphenol A 

and 44’ —dichlorodiphenyl sulphone. 
Polytetrafluoroethene, Teflon, Fluon, PTFE. A synthetic polymer 


made from tetrafluoroethene ie. CF: CF,). A very tough, 
translucent material with a low coefficient of friction and bigh 
(320°C). Used as electrical insulator and as a 


chemical resistant. 
HaSnOs. A class of dibasic acids 


Polythionic Acid 

(more or less unstable) prepared by the action of I, solution on 

sodium sulphite, thiosulphate and mixture of these, by the 

on other members of the same series and of H.S 
mple, dithionic acid (HsS90x), tri- 

ic acid (H8406) pentathionic 


H,S606). 

Polyurethane. A synthetic polymer containing the group--NH— 
CO—O linking the polymer. Prepared from polyhydroxy com- 
pounds and polyisocyanates. Used in foams. 

Poly (vinyl acetals). A class of resins obtained by the action of poly 
(vinyl alcohol) on aldehydes- 


action of HS 


thionic acid (H: 
acid (HaS506) 


—(CH—CR2— CH— CHe)a— 
| wh 
(0) i 
Be 
CH: i 
Used in metal paints, wood-sealers, adhesives and in safety glass 


interlayers. 


Poly (vinyl alcohol). Polymer 
Formed by the hydrolysts o 


s containing the unit —(CHOH—CH,)n—. 
f the acetate by NaOH and water or 
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Me Je j T; 
from polyvinyl acetate. Used as a size in the textile indos 
in aqueous adhesives, in the manufacture of polyvinyl ac 
for safety glasses. 


T or 
Prophobilinogen, CioHy,N.O,. An immediates biogenetic precurs: 
of the prophyrins. 


f f 
Porphyrinogens. A group of naturally occurring pigments conta! 


sore jates 
They are biosynthetic intermedia 
which are instantaneously oxidized to porphyrins. 


ins 
Tespiratory Catalyst of plants constitute compounds of porphyt 


; ; wi 
with metals. They are derived from porphin which is sho 
below : 


Important porphyrins are : 

Protoporphyrins, CHa N.O, (present in haem), 
Mesoporphyrins, CaaHasN,O, (from haemin+H1), 
Haemoatoporphyrin, CapHygN,0, (haemin+strong acid) 
Coproporphyrin’ Cy Ha N.O e in urine in the seru 
animals and in the aN ap Present sy ees 


Portland Cement, 


mof 


A ; ix? 
A hydraulic cement made by calcinating 4 ica? 
and some aluminium Pa to: 
n OE fo Produce clinker which is pov Sortland 
À ment. ei ituent o 
cement is 3Ca0, Si O,. mportant constituen 


ing 

Positive Rays or Canal Rays. The ioni les bavi 

e] f . nized gas molecu en 

positive charge and which are produced in discharge RI move 
an electric ourrent is passed ot low pressure. They 
through a cut in the cathode i 


n the form of a beam. cd 

Positive Ray Analysis. When a bean of positive particles is pare 
through a magnetic and an electric ficld, the various ior ier 
deflected to different extents, depending on their velocit!® 
masses and charge. This analysis 


c 
2 is the basis of a mass SP° 
meter. 
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Positron, 6t. The positi 
itron, B*. 1 positive counter; art of th 
4 indivisible unit of positive lec ien pelcerom and aos 
ositronium. i 
neat One electron and one positron (analogous to hydro- 
Post-actinide Elements. A 
d hi group of elements following 1° 
and which should be part of a 6d transition Sate ae ru 


Potash Alum. See alum. 
Potassamide (potassium amide), 


K and NHs. 

Potassium, K. At. No. 19, At. wt. 3909 M.P. 63°65° 
714°C, D 0:86. A soft reactive metal, Videy ee para a 
nature in silicate rocks, ¢.g. Orthoclase, K Al Sis Os, in plants, 
in milk, etc. also occurs as carnallite, KMg Cls, 6H,O (in salt 
beds). The third member of the alkali metals (I group). The 
electronic configuration is 4s}. It shows only+1 oxidation state 

unds). Forms complexes with water, NH 

(unstable type) ‘and macrocyclic ligands such as crown ethers: 

ing KCI with Na at high temperature and low 
. Forms KO, (superoxide) when 

nt isotope of potassium is 89K (931%). 

nt, a Na/K alloy may be used for heat 

Also used as fertilizers. 

Potassium Antimony! Tartrate (Tartaremetic), C,H,0, Sb K, + H20. 
Colourless rhombic crystals soluble only 6% in cold water. 


Used medicinally as a0 emetic. 
Estanta Bromate, KBrO;. Obtained from Bra plus hot aqueous 
H. 


KNH;. White solid obtained from 


transfer. 


Used as a standard in volumetric work. 
Potassium Bromide, KBr. Obtained from KOH or K, COs and 
HBr or Bra plus KOH. M.P. 728°C. Used as a sedative. 
Potassium Carbonate Pearl Ash, KsCOs. A white deliquescent solid 
manufactured by Leblanc process. It crystallizes out between 
10 and 25°C as KCO; 3H,O. lIt dehydrates at 100°C to 
KaCOs, H:O and at 130°C to K,CO;. Used in salting out alcohol 
from aqueous solutions, as 4 standard and in the manufacture 
of soaps, hard glass, etc. 
Potassium Chlorate, KCIO;. A white solid obtained by the electro- 
lysis of a concentrated solution of KCI. Manufactured by the 
fractional crystallization of a solution containing NaClO, and 
KCl, On strong heating forms KCI and O,. When heated just 
above its melting point, potassium perchlorate (KCIO,) is formed 
ci. Occurs in nature as sylvine and in sylvinite 
(KCI—NaCl) carnallite 6H,0), Kainite (KCI. Mg SO, 
Cl—NaCi—MgS0O,). Prepared by neutraliz- 


ing HCl with K: 
Potassium Chromate, CrO A bright yellow solid prepared from 
KOH and K, Crz O; solutions. 2 
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ah an acid to its aqueous solution converts the chromate ions 
(CrO,*") to dichromate ions (Cr.O,2-). Used as an indicator 
in argentometric titrations. 


Potassium Citrate, K,C;H;07, H.O. C i 
water and used in medicines as diene Bo ela 


Potassium Cyanide, KCN. A white ioni i 
panes : ionic solid, M.P. °C and 
prepared by fusing K,CO, plus C plus NH ag a ae a ro- 
cess). An extremely poisonous salt. ae EPDS 
Potassium Dichromate, K:Cr:O;. An oran 


aa e red soli i 
KCO, + CaO followed by acidification) OE T 


(more). Used to prepare 
k z € chrome pi L Ag 
agent in organic chemistry and in volumetrie nays oxidizing 
33 


Potassium Ferricyanide, K} (Fe(CN),] ` 
s RNA i \ sl} Dark red ined 


ferrocyanide is obtained from 7 
lization. the mixture by fractional crystal- 


2K [Fe(CN)s]+ Cl>2K,[Fe(CN),]+2K 
dizing agent and acts both in acit}. SCl: 
in qualitative analysis, oth in acid or alk 


Potassium Ferrocyanide, K, [Fe (CN),] 
i > 5 sl A bro a istal- 
TR ges a em ei 

2 Wings with nitrogenous Matter c potash when 
4KOH H Fet ECHEN K {Fe(CN)g]4-211.6 ee): 

(b) potassium cyanide and ferrous sulphate 2 ie Oo 

FeSO, +2KCN-Fe(CN),+-K,so e solution. 

Fe(CN),-+-4KCN-K,[Fe(CN)) 

Potassium Hydrogen Carbonate, KHCO RARE 
aqueous solution of K,CO, and CO,, Used a ipitated from an 
and fire extinguishers. in foods, medicines 


Potassium Hydrogen Tartrate, Cream of T 
less salt, soluble in boiling water, occurs te GH,OK, Colony 
ted as argol during fermentation. Used in une Juice, deposi- 
ung powder. 


. A powerful oxi- 
aline medium, Used 


Potassium Hydroxide, KOH (Caustic potash) Abas 
306°C) obtained by electrolysis of KC] solutio White soild (M.P. 
which resembles NaOH and more soluble in wi,“ Sttong base 
electrolyte in the Ni—Fe electric storage pater. Used as an 
manufacture of soft soaps. Forms hydrates won and in the 
molecules of water. with 1, 14, and 2 


Potassium Iodate, KIO, A white solid obtai 
KOH solution. Used in volumetric anaa from Ia plus 


Potassium Iodide, KI. A white ionic solid obtai 
hot KOH solution. Soluble in water and iso from 1, and 
form polyiodide ions [I], [Is], etc. @ived iodine to 
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Potassium Nitrate, KNO; (saltpetre. Nitre). A white solid, soluble 

in water, formed by fractional crystallization of sodium nitrate 

and potassium chloride solution. Occurs in nature as saltpetre. 
It is non-deliquescent and used in gun powder, fertilizers and in 

D the laboratory preparation of HNOs- 

otassium Nitrite, KNO2 A creamy 

440°C) obtained from KNO, and lead. Used in diazotization. 

Potassium Oxalate, C,0,K2, H20- Used for removing ink stains 
and ‘ron mould. Obtained from KOH or KCO; and oxalic 
acid. 

Potassium Perchlorate, KC 
500°C or HCIO; and KOH. : 

Potassium Permanganate, KMn0O;. A purple solid (soluble in water) 
obtained by oxidizing potassium manganate (V1) with Cls. Us 
asan oxidizing agent in analysis, as a bactericide 
and as a disnifectant. Acts as an oxidizing agent 10 acidic a9 
well as alkaline solution (pH-dependent): 

Potassium Sulphate K,SOs- A white solid prepared by the neutrali- 
zation of either KOH oF KCO, with dil H,SO,. Occurs 10 
glaserite, schonite and syngenite- Used asa fertilizer (for to- 


bacco plants). 

Potassium Tetra fluoroborate. KBF;- 

Potassium Thiocyanate, KSCN. Obtal 
in volumetric analysis. 

Potentiometric Titrations. A method in which the electrode 
dipped in the solution shows 4 rapid change in electromotive 
force as the end point is reached. The end point 1s determined 

he change in e.m.f. of the electrode during the titra- 

sed mainly for coloured solutions. 

Potter's Clay. Describing a clay used for making pottery. 

d by adding coloured oxides to 


Coloured clays are obtaine: 
clays. f : 

Powder Metallurgy. A process of sintering powder below the M.P. 
to produce solids. Used for alloy and some plastics. 

Power Kerosine (TVO). Tractor vaporizing oil. 

Pr. Praseodymium (also propyl). 

Prascodymium, Pr. At. No. 59, At. Wt. 140°90, M.P. 931°C, B.P. 
3212°C, D, 6'77. A lanthanide. Metal is used in thermoelectric 
material and glasses- Forms Pr°* (pale green) compounds. 

by which an insoluble compound is for- 


Precipitation. A prosess DY L 
med from its solution either by interaction of two salts, e.g. 


KCI-+AgNO,>AgCI} +NaNO, 


: (in solution) 
temperature which effects solubility. 
e Hardening. A process of hardeni 
ning. | ning o 
place wiih time when a Be eer 


deliquescent salt (M.P. 


105. Prepared by heating KCIO; to 


ned from KCN and S Used 


or by changing 
Precipitation Hardening, Ag 


some alloys which take 


Sg Precipitation Indicator 


Solution tends to decompse with partial precipitation of the 
solute metal as an intermetallic compound. 

Precipitation Indicator. An indicator which forms coloured Pe 
cipitate at the end point, e.g. potassium chromate in estimatio. 
of ions by Agt ions (red Ppt of Aga CrO,). 

Predissociation. A term used in Spectroscopy. 


Prednisolone, Ca Hass. White crystalline powder, obtained by m 
action of certain micro-organism on hydrocortisone. f 
medicinally for treating asthama, rheumatic fever, etc. 


Pregnane, 17-ethylaetiocholane, CaHas. A basic. skelton of bio- 
logically and clinically important steroids. 


Pregnanediol 58-pregnane-3a, 20a- diol, Ca HaO,. M.P. 238°C. Pre- 
sent in liver and is the chief urinary metabolite of it. 


Prehnitene, 1,2,3,4, Tetramethyl benzene, C,H; (CH 
CH, 
A > Gib 
NZ CH, 
CH, 
Prepbedlc Aca CoH AOet An intermediate in, the “suikiaic acid 
- . . soe f 
Feet aromatic biosynthesis, arising by rearrangement © 
COOH CH,COCOOH 
SAs 


a)a- 


A 
SA 
ROH 
Primeverose, C,,H2,0;). 
M.P. 208°C. 
Pressure, P. Force acting on a surface Per unit area ; 
P=Force/Area p 
The unit is Pascal (Pa). 

Primary Standard. A substance tha 
preparation of standard solutions. 

i ttice. A lattice havi 1 i SRE, 
AET E AS e Y onp Equivalent point in the 

Principal Quantum Number (n).. Defines the numb y 
electron in an atom, e.g.K (n=1), L (1=2), oY oe of ay 
N (n=4). n=3), an 

Printing Ink. A sol in which a mixture of pi 

black) dispersed in an oil of suitable viscosity. ent 


A disaccharide (glucose 6.8-D-xyloside) 


t can be useq directly for the 


8 (e.g. carbon 
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Procaine, Di Y n 
» Diethylaminoctbyl-P-Aminobenzoate, NH, C,H,. COOC, 
Hy. N (C,Hs)s- CysHaoN202,_ A powerful local ‘anaesthetic. Its 
hydrochloride has M.P. 156°C. 5 
ocion Dyes. A type of azo dyestuffs which can form covalent 
P bonds to cellulose by reactive groups. 
roducer Gas (air gas). A mixture of CO (25-30%), nitrogen (50- 
55%) and hydrogen (10-15%), produced by passing air witha 
little steam through a thick bed of white hot coke in a furnance 
(producer). Its calorific value (from coke) is 46,00 KJ/m* and 
about 6400 KJ/m® (from coal) 
ne of corpns luteum which 


‘ogesterone, C2:Hs0O2- A hormo: $ 
governs the development of uterus during pregnancy. 


Proguanil, CxHyCINe- Prepared as its hydrochloride (M.P. 248°C). 


Used for the treatment of malaria. 
Me 


/7\NHLC.NH.C.NB.CHE 
Ch Me M 
NH NH £ 
Prolactin, A hormone present in pitnitary gland. 
Proline, 2-Pyrrolidine Carboxylic Acid, CHNO.. Colourless 
AAS solid (M.P. 22°C) Not exactly amino acid. 
Promethazine, Cy7H aS: A white powder (M.P. 223°C). A 
powerful antagonist of histamine. Used for the treatment of 
allergic reactions. 
Prome(itiane AU NOreln es Wt. 145, M.P. 1080°C, B.P. 2460°C 
: radioactive element of the lanthanoid series, pro- 


D 722. ; f i 
duced artificially by the fission of uranium. Forms a single series 
e compounds in the+3 state. Used in 


Proof Spirit. 4 solution of ethanol in water which at a tempe 
Pirit op (283°5K) weighs exactly 12/13 of an equal Pane 
of distilled water’ = his also corresponds to an alcoholic solu- 
ve density 0°9198 at 15°6°C (288°6 K) and contai 

49:2 w/w of ethanol. eins 
ne, CH: =C=CH,, C,Ha. Col 

ol on 1 3-dibromopropane) which olouplees. gas (Zn 
methyl acetylene). ized to 
ehyde, CH, CH, CHO. Col a os 

by dehydrogenation of Wie nee B.P. 
‘Tropsch) or oxo combinaticn of C,H, CO and 

: 


plus alco 
propyne ( 
Propanal, Propionald 
ren Prepared 
catalyst (Fischet- 


A gaseous alkane obtained either from the gase 
ous 


He. 
Propane, CsHs- c 
crude oil or by the cracking of heavier fracti 

ons. 


fraction of 


266 Propanedioic Acid’ 


Used as a fuel fo 
B.P.—44:5°C), 


Propanedioic Acid. See malonic acid. ; Used 
1, 3-Propane dithiol, HS (CH,),SH. Liquid (B.P. 170-171°C). Uses 


{Or 
T heating and as a refrigerant. (M.P.—190 


7>5—CHe 
> Se H >CH, 


4 A 
Propanoic Acid, Propionic Acid, C;H,O., CH,CH,COOH, rr- 

colourless liquid carboxylic acid (M.P. 24°C, B.P, 97 C) dation 
Ing as a wood distillation Product. Prepared by the o f 


7 eo 
of propanol and Propenoic acid. Used {for the manufactur 
polymers, 


> en? 
propanal and propionic acid on oxidation and prop 
when heated over alumina, Used as a solvent. yg A 
2-Propanol, Isopropyl Alcohol, C;H,O, CH, CH,OH CI etone 
colourless volatile flammable liquid (B.P. 82°C). Forms oe for 
(oxidation); amines, esters, glycerol etc, Used as a solven 
several resins, aerosols, antifreezes, 


SEEN om 
Propanone, Acetone, Dimethyl Ketone, C,H,O, 7 ie 


3 . 
A colourless liquid, B.P. 56°C and highly inflammable. Maou 
factured by the dehydrogenation o 


f 2-propanol over a coppef 
Catalyst at 500°C and 4 atm. 
H,O 
CH, CH OH CH,————_, CH; Co CH, 
-  Cu-catalyst Acetone a 
Formed by the oxidation of cumene. Occurs in blood aTa 
urine. Forms diacetonamine with ammonia (boil), diaceton’ 
alcohol (condensation with NaOH) and phorone. Reduction. bs 
i Forms crystallin? 
» hydroxylamine and semicar ia 
t iodoform (alcohol + ls 
NaOH). Does not reduce Fehling’s or Tollen’s reagents, Use 


© of methyl- methacrylate. 

Propargyl Alcohol. See 2-propyn-1-01. 

Propallants. Describing an explosive used to propel rocket, bullet, 
shot or shell. Also denotes liquefied gas in a pressurised aero- 
sol container. 

Propenal, Acrolein, Acraldehyde, Vinyl 
C 


3 Aldehyde, CH,- 
H—CHO. Colourless volatile liquid with ao TA AT 


Propenylthi. 
ypenylthiourea 267 


densation of ethanal wi 
glycerol by.heating with potassium hydrogen sulphate. 
CHOH CH: CH, 
2H:0 l [l 
CHOU IEA n Cc ys CH 
ll | 
CH,0H CHOH CHO 
Glycerol Acrolein 
insoluble resin (disaeryl) when exposed to- 


poren to a white bie Hl 
ight. Forms propenoic acid (on oxidation) and dibromi i 
Bra). Used to produce acrolein polymers. ide with 
Propene, Propylene, CHo CH,CH=CH2. A colourless 
alkene (B.P.— 48°C) obtained by cracking petroleum or eae 
ing the vapour of 1-propanol over heated alumina. Forms 
cumene with benzene. Used for the manufacture of polymers 
propanone, etc. 2 
Propencnitrile, Acrylonitrile, Vinyl Cyanide, CH,;=CH—CN 
Volatile liquid, B-P. 78°C. Manufacture by the catalytic de- 
hydration O. ethylene cyanhydrin or by the addition of hydrogen 
cyanide to ethyne 1n j 
olymers an copolymers which are used as synthetic 


forms poly 
fibres, nitrile rubbers and in t 
stored grain insects. 


fumigant against 
Propene Polymers, Polypropene, Polypropylene. An impo 
of polymers used as moulding resins and in SA aN fora ae 
Propenoic Acid, Acrylic Acid, Vinylformic Acid, CH.=CH 
Colourless liquid, | B.P. 141°C. Prepared by the LE COON 
propenal with moist Ag,O or treating B-hydroxy propionit: i 
with H.SO.- Converted slowly into resin at ordinary tem ne 
ture. Polymerized to several important polymers. pera- 
Propenol, Allyl Alcohol CH,=CHCH,OH,. Colourl sani 
97°C. Prepared from glycerol and ‘oxalic acid N B.P. 
by direct chlorination of propene at 500° C followed b es 
lysis of ally! chloride. Estimated as its bromine ap ydro- 
Oxidized to glycerol by KMnO,. Forms propenal and Bessa 
oic 


acid. 
Propeny! Isothiocynate, Allyl Isothiocynate M j 
pony _CHCH,NCS. _ Colourless, EENET potion CHN 
B.P. 151°C. An important constituent of ‘black gent liquid, 
Prepared by reacting propenyl iodide in alcohol wi mustard oil. 
thiocynate. Used as a counter-irritant. with potassium 
Propenylthiourea Allyithiourea, Thiosinamine, RI 
CH, =CH.CH:NHCSNH,, Colourless solid, are CyHeN,S 
M.P. 74°C. Mem actured from propenylisothiocyn ike smell,- 
in alcohol. sed as a chemical sensitizer e an and NH, 
photographic 


268 Propiolactone 
3 . ive 
silver halide emulsions and Medicinally for treating excess 
fibrous tissues, 


P-Propiolactone, C;H,0,, f FH Ch, 7) 


OSEE ; ctive 
Colourless liquid, B P. 162°C (decomposes). A highly Teitions 
substance, S from methanol under controlled con 
(anhydrous ZnCl). “A Potent carcinogen. 
pared ae amino) 3C- Naphthyloxy)-2-Proponol; 
CisHa NO3. Prepared as its hydrochloride, M.P, 163°C. 
ici T treating hypertension. 
Propyl. The C,H. 


Propyl Alcohol. 


SE 
} + a-Propylene chlorohydrin, 
XY propane, “HCLCHOR,CH,, BP, 127°C. of 
i ’ *:chloropropanol, CH,CHCICH? 
Both ar EK tions 
58 liquids obta; À f solute h 
d ide tained by treat dilute wit 
3 Solution PoBC-oxide, From N S opaue 
Propylene | See 1,5 G 
e, it, Zeno, h 


i Ydroxy Propane, 
ropane, CH;CH.CH, 1 
Colourless liqui y j ip 
with solig Cao er Rate. Prepared by eating chloroby4't, 
Produce Polyelycoj, ard as Resembles ethylene oxide. Us 
Propyne, Allylene F eOlYERt for ni 


5 thyleth,, °F nitrocellulose. BP. 
+ Pre ar e Ylethyne, E aN . 
_ propane, Pêrcd by reacting E KON nt ernie mo 
2-Propyn-1-01, Propioli 
Prostaglandins, 4 ae 
acids. 


=C- CHOH. B.P. 1120 
unsaturated hydroxylated fatt 


Occurs in mammalia be 

i Bans, tisa; ag 
aggregation of bloo Platelets > USsties and secr tions. denen? 
donic acid, a biologica] recursos body, or Samale, arachi 
Prosthetle Group. Thean, Totein g Prostaglandins. 
Protactinium, Pa. At N i 


Toup ofa conju tein. 
A $ ted pro 
15°4, stablest isotope + 231-93. Jugated p. 


36 RENER 
(halflife 324P. 1565°C. K 
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Proteins 
toxic radio active element of the actinoid series of metals. 
decay product of Actinium. 


Occurs in U ores as 4 radioactive 1 
Originally separated from pitchblende residue by co-precipi- 


tation with ZrO, followed by removal of Zr as ZrOCI, and of 
Ta as the soluble peroxide. The silvery metal shows oxidation 
states of +5 and +4. Forms PaHs (colourless), PaCl, (yellow) 
and PaH,(with H3). 


Protecting Group. A group which when added to one functional 


group ina molecule before chemical treatment of a different 
functional group, prevents unwanted reaction at the site. Used 


very often in synthesising peptide from aminoacids. 


Protective Colloids. Hydrophilic colloids which when added in 
small quantities prevest hydrophobic sols from coagulating 
influence of electrolytes. For example, gelatin, starch and 


casein, 
Proteins. A naturally occurring compound present in living matter 
consisting of amino-acids linked into long chains. They are 
chief hydrogen constituents of living organisms containing about 
50%C, 25% oxygen, 15% nitrogen, about 7% hydrogen and 
some S. Proteins are precipitated by alcohol, propanone and by 
strong solutions © salts. Important proteins are classified as 
follows : 3 3 
Simple Proteins, e.g, albuming (ovalbumins from eggs), globulins, 
(myosin, fibrinogen), protamines (soluble proteins), low Mt. wt., 
as specific inhibitor of nuclear genes) pro- 
insoluble in water), conju- 


eeds of cereals, | 
ntain prosthetic group), nucleoproteins 


(contain prosthetic group as nucleic acid, linked through salt 
linkages with protamines or histones). 
- »oproteins- (a-lipoprotein of serum contains glyceride phos- 
Li “ha cand cholesterol to about 30—40% of the total complex 3 
B-lipoprotein contains about 75% of phospatide and cholesterol), 
glycoproteins or mucoproteins (protein compounds with hydro- 
carbons, have covalent or salt like linkage). 

Proteins are formed by a large number of aminoacids joined 

k—CO—NH.-into chains. 4 


by the peptide lin 
NH co CH 


(basic, act 
resent in S 
ated proteins (co! 


R 
where R and R’ are amino-acid residues. Protei 

more than onè peptide chain. In tbe fibrous proteina oe cae: 

peptide chain is 1n the form of a regular helix. The structure of 

proteins is determined by X-ray analysis. They have M, wts- 


varying from 6000000 to 50000. 


268 Propiolactone 


silver halide emulsions and medicinally for treating excessive 
fibrous tissues. 


B-Propiolactone, C;H,0,, CH,—CH, ) 


L O-—Cc=0 f 
Colourless liquid, B P. 162°C (decomposes). A highly reactive 
substance, prepared from methanol under controlled conditions 
(anhydrous ZnCl). “A Potent carcinogen. 
Propranolol, 1-(Isopropylamino)-3-(1-Naphthyloxy)-2-Proponol, 


CisHaiNO3. Prepared as its hydrochloride, M.P, 163°C. Used 
modicinally for treating hypertension. 


Propyl. The C,H,—group. 

Propyl Alcohol. See propanol. 

Propylene Chlorobydrins, C5H,CIO. a-Propyl hlorohydrin, 1- 
chloro-2-hydroxy propane, CH,Cl.CHOH CH, BP. 127°C. 


Eeropyiene chlorohydrin, 2-chloropropanol, CH,CHCICH,OH. 


Both are colourless liquids obtained b 
of HO Cl and propene-oxide. From 1, 
NaHCO; solution, 


Propylene Glycol. See 1, 2 Dihydroxy propane. 
Propylene Oxide, 1, Zepoxypropane, f CH;CH.CH, ) 
$ 


y treatiag dilute solutions 
2-dihydroxypropane with 


Colourless liquid, B.P. 34°C, Prepared b 

with solid CaO or NaOH. Resembles ethylene oxide. Used to 

produce polyglycols ard as a solvent for nitrocellulose, 
Propyne, Allylene, Methylethyne, CH,;C=CH. An ethyne, B.P. 


—23°C. Prepared by reacting alc. KOH and 1, 2-dibromo- 
propane. 


y heating chlorohydrin 


2-Propyn-1-01, Propiolic Alcohol, CH=C—CH,OH. B.P. 112° 


Prostaglandins. A group of related uns 
acids. 


Ce 
aturated hydroxylated fatty 


2 Bs AA_DH 


10 


Occurs in mammalian organs, tissties and se ti ibi 
aggregation of blood plateletsin body, For cease Pepi 
donic acid, a biological precursor to Prostaglandins. 
Prosthetic Group. The non-protein group of a conjugated protein. 
Protactinium, Pa. At No. 91, At Wt. 231°036, M.P, 1565°C. D 
15°4, stablest isotope **!Pa (half-life 32480 years), ` A 
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ent of the actinoid series of metals. 


Occurs in U ores aS a radioactive decay product of Actinium. 
Originally separated from pitchblende residue by co-precipi- 
tation with ZrO. followed by removal of Zr as ZrOCI, and of 
Ta as the soluble peroxide. The silvery metal shows oxidation 
states of +5 and +4. Forms PaH; (colourless), PaCl, (yellow) 
and PaH,(with H,). 


Protecting Group. A & 
group in a mo 
functional group, preven y t i 
very often in synthesising peptide from aminoacids. 

hilic colloids which when added in 


Protective Colloids. Hydrop d 
small quantities prevest hydrophobic 


influence of electrolytes, For examp. 
casein. 


toxic radio active elem 


ich when added to one functional 
ical treatment of a different 


Froteins. A naturally occurring compound present in living matter 
consisting of amino-acids linked into long chains. They are 
chief hydrogen constituents of living organisms cóntaining about 
50% C, 25% oxygen, 15% nitrogen, about 7% hydrogen and 
some S. Proteins are precipitated by alcohol, propanone and by 
salts. Important proteins are classified as 


follows : i 
Simple Proteins, €-8: albumins (ovalbumins from eggs), globulins, 
(myosin, fibrinogen), protamines (soluble proteins), low Mt. wt., 
histones (basic, c inhibitor of nuclear genes) pro- 
lamines (present in S insoluble in water), conju- 
gated proteins (contain prosthetic group) , nucleoproteins 
(contain prosthetic group as nucleic acid, linked through salt 
linkages with protamines oF histones). 

ipoproteins. (a-li oprotein of serum contains glyceride, phos- 
Benda and Ee ene to about 30—40% of the total complex ; 
B-lipoprotein contains about 75% of phospatide and cholesterol), 
glycoproteins or mucoproteins (protein compounds with hydro- 
carbons, have covalent or salt like linkage). 

Proteins are formed by a large number of aminoacids joined 
by the peptide link— CO- NH-into chains. 


co 
NE EEN 


R’ 

where R and R’ are amino-acid residues. Proteins muy h 
more than one peptide chain- In the fibrous proteins the poly- 
f a regular helix. The structure of 


peptide chain is in the form © Li 
proteins is determined by X-ray analysis. They have M, wts- 


varying from 6000000 to 50000. 


ee Protocatechuic Aeid 


Protocatechuic Acid, 3-4-Dihydroxybenzoic Acid, C,H601, 
M.P. 199°C. Occurs in onion and a constituent of a group of 
tannins. A product of decomposition of resins (alkaline). 


Proton. An: elementry particle and One of the units from which 
all forms of matter are built. It is identical to the nucleus 0 
the hydrogen atom having a mass of 1 atomic unit and a unit 


Positive change equivalent to the negative change on the 
electron. Proton is a nucleon and a proton is 1840 times the 
weight of the electron. 


Proton Number (atomic number), 


the nucleus of an atom. It deter 
of elements. 


Protonation. Describing the addition of t g. tonation 
of H,O by HCI to produce (H,0)*C1- i proton, e.g. pro 


ion. 

Protonic Acids. Molecules which produce H+ ions on dissociation, 
e.g., HCl. 

Protophilic. Proton loving. 

Prussian Blue. KFe Fe(N),. 

Prussic Acid, HCN. A name for HCN; 

Pseudobrookite Structure, Describing Structures of the type ApBOs 
materials, where A has values between 4 and é co-ordination 
and B is octahedrally co-ordinated €.8., Fe TiO;. 

Pseutocumene, 1, 2, 4-Trimethylbenze ‘uid used 
to prepare trimetallic anhydride, i GaMes. ce 

Pseudo-First Order (reactions). 


l € Chemical Teactions which look like 
of second order but in practice they are first order reactions. 


Z. The number of protons in 
mines the chemical properties 


Pseudohalogens. Compounds which resemb] in their 
properties, e.g, (CN),, (SCN)s, (Se CN), ate. elogene sin 


Pseudomorphic. Describing Species of sam 


Psychotomimetic Drugs, Psychopharm: 
which produce chan i 


e crystalline form. 


acological Agents. Drugs 
Bes in perception, thought and mood 
omic nervous system, e.g., lysergic 

l 


Pt. Platinum. 
PTA. p-Terephthaiic acid. 


Pterins. Derivatives of pteridine 


PTFE. Polytetrafluoroethene, 


-Pyrazolidine I 


Pu. Plutonium. 

Pulp. A fibrous cellulose material used in paper, rayon, cellulose 
production. It is made from wood, cotton, linean, straw, etc, 
by mechanical or chemical treatment (e.g. Na,S or Na OH, etc.). 

Pump, A mechanical device for moving a fluid. 


Parine, C,H,N,, A crystalline solid, M.P. 217°C. 
H7 
6 5N 
iv “A = 
WIN 
N4N 


3 
Purple of Cassius. Colloidal gold. 
Patrescine, Tetramethylenediamine, H,N (CH;)a NHs-M.P. 27-28°C. 
Present in ergot, urine, etc. 
Putty Powder. See tin oxide. 


PVC. Polyvinyl chloride. 
nt for determining density. 


Pyknometer, An instrume’ 
h a six membered ring (five € atoms and one 


‘Pyranose. A sugat wit 1 
oxygen atom), ¢-8- glucose is a 1,5-glucopyranose with a primary 
alcohol group CHa OH as a side chain. 


AIN 
ND 
N 
P jazi A 
Pyrazine. 1,4-Diazıne. K 


Pyrazole, 1 2-Diazole, C3HiN2- Colourless substance (M.P. 70° 
obtained by passing ethyne through a cold etheral sateen oe 
dergoes electrophilic substitution in position 


diazomethane- Un 
4. pre 
J4 N 
\5 27 
NIZ 
N 
| 
H. 


Pyrazolidine, [< y 
H 


of pyrazole. 


272 Pyrazoliné 


A of 
Pyrazoline, Obtained by partial reduction 


pyrazole. 


; e 
Pyrazolones, Pyrazolinones. Prepared from acetoacetic esti 
phenylhydrazines (e.g. Fast yellow G). . 


M.P- 
Pyrene. A colourless tetracyclic benzenoid hydrocarbon, 
150-1$1°C. 


LATAS 

ANZN 

AeA Se 
N 


Pyrethrolone. A ketonic alcohol which forms pyrethrins Ce 
Pyrethrum. A powerful but, non-persistent insecticide wT ie 
knockdown effect. A mixture of dried flowers of C 
themum cinerariaefolium, at 
Pyrex. A trade name for borosilicate glass having high Laas 
of SiO, and some B, Al,, alkalis. ft is heat resistant, resists a 
by strong acids and alkalis and has high mechanical streng 
4 


age 
ok 


5/N3 o nitro” 
Pyridine, C,H,N, | |. B.P. 115'3°C. A heterocyclic 0! 
I 6N Z2 


1 the 
gen compound with the electrons in the C—C, = bonds and i 
lone pair of the nitrogen del 


ammonia. Used as a soly. 
paration of nicotinic acid. 


/N 
Pyridinium. The ion |j Sa 


N 

| 

H 
Pyridoxal Phosphate. A prosthetic 


A ae EDA 
1 group of transmination /.¢- ket? 
interconversions of 


amino-acids and their corresponding * 
(0) 


acid F 
T N7 
(G 
OH—P—OCH, OH 
ll \4N\7 
(6) pagi 
N/N 
N CH, 


y apd: | 


Pyrosulphurous Acid 2 273 
Pyridoxine, Vitamin-B,, 2-Methyl-3-hydroxy-4, 5-hydroxy-methyl 


Pyridine, C,H,,NO;. Colourless crystalline, M.P. 160°C. Present 
in rice, husks, maize, wheat germ, yeast and other sources of 
vitamin B. Supplemented by thiamine and riboflavin. Causes 


anaemia if absent from diet. 

Pyrimidine, C,H,No. Crystalline, M.P. 20-22°C, B.P. 124°C. Obtain- 
ed from barbituric acid. 

Pyrites, FeS, A mineral used for production of H,SO,. 

Pyro Acids. Acids or anions obtained from hypothetical acids 
having two oxygroups with 2 bridging (#) oxygen, e.z- 
(Os SO SO,)?”- 

Pyrochlore, Pyrochloride, NaCaNb,0,F. An important mineral of 
Nb. 


Pyrogallol, 1,2,3-Trihydroxybenzene, C,H.Os- White needles, M.P. 
132°C, B.P. 210°C. Prepared by digesting gallic acid with water 
at 200°C. Absorbs (in alkaline solution) O, from the air and 
turns dark brown in colour. Used as a-photographic developer. 

fein | 

(val | . M.P. 25°C, B.P. 245°C. 

DTA | 

N oO | 

H J 
Pyroligneons Acid. Obtained from wood distillation. 
Pyrolusite, @-MnO,. An ore of Mn. 


2-Pyrolidone, C,H;NO, 


Pyrones. Compounds having the ring and occur in nature. 
(0) 
ll 
SN 
1 tl 1 | 
N ATAN 
(0) Oo O 
Pyrophoric Metals. Metals which when produced in a porous con- 
dition or finely divided state by reduction at low temperature are: 


inflammable and in appreciable activity, e.g. Ce-Fe alloy used 
in lighters. 
Pyrophosphates. Salts having [Pa O7]*” ions. 
Pyrosols. Prepared by electrolysis of fused salts or by di F 
: the metal directly in the fused salts, e.g. Znin fused Zn tee 
Pyrosulphuric Acid, H,S,0;._Acid containing [Sa O,}- ion. Present 
in fuming sulphuric acid. 
Pyrosulphurous Acid, H2S.0.- Formed from sulphi 
wr aowde: It contains [S:OsF? ion. phites and sulphur 


ic Acid 
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Pyrotartaric Acid, Methyl Succin 
. il? 
(ve TASON | - M.P. 115°C. Obtained by dry dist 
L CE, COOH 
lation of tartaric acid” E yi 
Pyrotechnics. Describing combustible mixtures contain es (e.g 
dant such as nitrate or chlorate and combustible substan 


: ps OU : jary warn- 
charcoal, S, Sb). They include, illuminating, incendiary 
ing and smoke-producing composition. 


- : T, €g 
Pyroxenes. A class of Silicate minerals Containing (Si O,),°” 
Mg SiO. 


iO}. 


Pyrrole, GHN, | IE 
AA 


ic Acid, C;H;0,. 


7 B.P. 
A hețerocylic colourless oil, 


3 ons. 
130°C. It is aromatic containing n (delocalized) electr 
Prepared from b 


Tae ce 0! 
utyne-1, 4-diol and ammonia in the presen! 
ammonia Catalyst, 


sue 7 
Pyrollidine Tetrahydropyrrole, l | CH,0O. Ammonia 
1 


2N 75 
N 


l 
AR H base 
like liquid, B.P, 88-89°C. Fumes in air. A strong 
Occurs in tobacco leaves, id and 
Pyruvic Acid, 2. Oxopropanoic Acid, CH;COCOOH, A ketone by 
A icolourless liquid, M.P. 130°C, B.P. 65°C/10 mm. Prepare acid 
distilling tartaric acid with KHSO,. Reduced to (+) lactic 


Q 


Quadrivalent, Showing a valency of four. with 

Quadrupole Moment. The coupling of the nuclear quadrupole Wee 
the asynimetric electron field _in compounds. It provides hin 4 
mation about the electronic distribution over the atoms wit! 
nfolecule or ion. 


; A 1 ses 
Quadrupole Point. The condition of T and P at which four pha 

ot a two-component system are in equilibrium. ents 
Qualitative Analysis. Analysis for the identification of compon 

of a mixture, 
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Quantitative Analysis. A method for the estimation of constituents 
of a mixture or species. 


Quantized. Describing a physical. quantity that can only take cer- 

tain discrete values, and not a continuous range of values. For 
example, in atom and molecules, the electrons have quantized 
values of spin angular momentum and orbital angular momen- 
tum. The energy levels Ei, E2- E4 of an atom are quantized. 


Quantum. According to Planck’s quantum theory the transition of 
energy can only occur 1D definite parcels, or quanta, and not 
continuously as a stream of fluid. The quantum of electro- 


magnetic radiation is ‘photon’. For radiations of frequency v, 


the unit of energy, the quantum, is equal to hy where hy is 
Planck’s constant. 

Quantum Efficiency. It is the number of molecules actually decom- 
posed for each quantum of radiation absorbed. 


Quantum Electrodynamics. Describing the use of quantam 
mechanics to explain the interaction of particles and electromag- 


netic radiation. 
Quantum Number. The electrons moving around the atom or atoms 
in a molecule possess energy due to rotation, vibration or spin. 


According to the quantum theory the energy possesed by such a 
molecule is quantized. Each such value, for a patticular form 
of energy (e.g., rotational) is a multiple-which is always a small 
whole number, or sometimes one-half-of a unit of energy, the 
quantum, which is characteristic of a specific type of energy 
under consideration. This multiple which defines the energy of 
a particle, is termed as quantum number. 
Quantum Mechanics. According to Broglie, particles can have wave 
like properties-this type of quantum mechanics is known as wave 


mechanics. 
Quantum States. States of an atom, electron, particle, etc. 
Characterised by a unique set of quantum numbers. For exam- 
atom in ground state has only one electron in K 


ple, hydrogen 3 
(n=1) shell and is specified by four quantum numbers, e.g., n=1, 


1=0, m=+4. 
Quantum Theory. A mathematical theory introduced by Max 
Planck and which is based on the view that energy (or some 
other physical quantities) can be changed only in certain dis- 


crete amounts for a given system. 

Quark. A fundamental sub-atomic particle. 
uartering. A common method of obtaining a small : 

5 sample of a solid material. E tepdesentatiyo 
Quartet. A group of four cłosely spaced lines in a spectrum, 
Quartz. A naturally occurring crystalline form of sili : 

is insoluble in all acids except HF. a o E $ It 

M.P. 1600°C—1!700°C. : 7. Sp. gr. 2'65 
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Quaternary Salts. The products of Teaction of e.g, teritary amines: 
or phosphines with alkali halides. Ionic Salts. These salts are 


used in fabric softening (cations react with fabrics), as germici- 
des and antistatic agents. 


Quenching. A process for altering the mechanical properties of 
metals, e.g., hardness. The hot Metal is quickly dipped in an 
oil, water or brine followed by Tapid cooling. Also applied to 
Stop the reactions. 

Quercitrin, Ca H0, A glycoside widely distributed in plants- 
M.P. 169°C. Used as a natural dyestuff, 


Quick Lime. Cao. 

Quick Silver. An old name for mercury, 

Quinaldine, 2-Methylquinoline, CHN. Colourless oil, B-P- 
246-247°C. Used for the Preparation Of photosensitizing dyes» 


Quinhydrone, Ci2Hi0O,. A stable compound constituted by qui- 
none and hydroquinone 
si 


q molecules linked together by hydrogen- 
bond. M.P. 171°C Used in the quinhydrone electrode. 
Quinhydrone Electrode. 


An electrode used fi ing the 
: n el s or measuring 
hydrogen-ion concentration in a Solution, or for measuring the 
electrode potential of a substance, The reaction of the electrode 
is : 


CH,0,+2H+= FAS 

y toquinone CoO, 2¢ 
Quinic Acid, CoH, (OH), COOH. A carboxylic acid of a tetra- 
bydroxyeyelohexane, Present in cinchone bark, coffee beans, 


Quinidine, C,,H,,0,N,, 2H,0. A (+) isom f quinine. Occurs: 
in cinchona bark and a by-product in Gaining presse nee 

Quinine, CooH240.,No, 3H,0. A whit i . 57° 
and 173° (anhydrons), insole Srystalline powder, M.P. 
alcohol. A Principal al 
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by boiling the bark with acid followed by precipitation with 
ammonia. | Purified via its sulphate. Also synthesized from 
7-hydroxyisoquinoline. 
Quanine and its salts are used for treatment of malaria (des- 
troys malaria parasites). Retards enzyme action. An anti- 
pyretic used to treat cold, influenza, etc. 

Quinitol. 1, 4-cyclohexanediol. 

Quinizarin, 1, 4-dibydroxy-9, 10-anthraquinone, CuH:O, M.P. 
195°C. Used for the preparation of several dyestulis. 


Quinol. Hydroquinone. 
4 
| at 64\7S3 
Quinoline, C,H;N, jee lle 
VAN 7/2 
8 N 


Colourless oily liquid B.P. 


1 
238°C. Hygroscopic ; occurs in high boiling fraction of coaltar. 
Basic, forms stable salts with mineral acids and ammopium com- 


pounds. Prepared by Skraup’s method. Used in the manufac- 
ture of pharmaceuticals. 

Quinolinol. g-Hydroxyquinoline. 

Quinone. Benzoquinone. 

Quinones. Highly coloured substances derived by replacing the 
SCH, groups in a di-hydroaromatic system by 7 5=0. Use 
as dehydrogenating agents. 

Quintet. A group of five closely spaced lines in a spectrum. 

Quinuclidine, CHiN. strong, hindered base (PKo=11), M.P. 


158-159°C. Used for metalation. 


R 


Ra, Radium. 
ers used to express quantitatively 


Racah Parameters. The paramet r 
the inter-electronic repulsion between the various energy levels 


of an atom. Expressed as Ban 
Racemic Mixture. An equimolecular mixture of the dextro (+) and 
Jaevorotatory ©) optically active compound. 
Racemization. The conversion of an optically active isomer into an 
s e of isomers which are optically inactive. Racemiza- 


equal mixtuT 
tion is brought about by heat and the action of acids. 


Radian (rad). The SI usis ~f plane angle ; 2x radians i : 
plete revolution (360°). per pan 
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Radiation. The emissi 
(e.g., light, sound 
a rays). 

Radical. Species h 
Tadicals, etc, 

Radii. Covalent and ionic radii of elements, 


Radioactive, Describing an elem 
radioactivity. 


; aves 
on of energy from a source either as We be 
etc.) or as moving Particle (e.g., B-ray: 


. : ree 
aving one or more free valencies, €g.» fi 


Radioactivity, Artificial. It was shown that there are cenaa 
elements which undergo nuclear reacticn when bombarde hen 
a-rays. The elements also undergo a nuclear reaction whee 
bombarded with Protons, deuterons or neutrons. All, i 
resulting atoms may be Stable or metastable and show radione 
vity. This phenomena ig known as artificial or ree 
radioactivity. Some of the artificially radioactive substance 8 
out positrons o; 


1S OF Positive electrons. 
The reaction be 


. is 
j tween the alumunium nuclei and a-particles 
given as follows - 


2r Al 4 He—>30 P- tn 


$ as 
where lon is a neutron, The new phosphorus nucleus a 
characteristics of Tadioactivity and disintegrates into atoms 
silicon isotope and Positive electrons : 

%,5P->90, Sithe 

: 15 14 0 x iyity- 
This process Produces the observed artificial radioactivity: 
Neutrons are also quite effective in Producing artificial radioa¢ 


2 + odin? 
vity. A large number of radioactive isotopes are radio-iod! 
Tadio-sodium, Tadio-silver, etc, 


Radiocarbon Dating. All living things contain radioactiye 1C in 3 
uniform quantity, This “C is produced constantly in Ae $ 
phere by the action of cosmic rays. When the thing is dead, t fe 
exchange of non-radioactive carbon with the atmospheric 14C i 
also stopped. So by determining the amount of 4C in the hos 

(dead sample), the age of it may be determined. The half.life 0 

MC is approximately 5570 years. 
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Radio Waves. A form of electroma, netic radiati i 

lengths greater than a few senes: ationwiihamaye 

Radium, Ra. At. No. 88, At. wt. 226:025, M.P. 700°C, B.P. 1140°C. 
D,5. A white radioactive luminescent metallic element of 
the alkaline-earth group. Has various isotopes of various decay 
series. 2°°Ra (half life 1600 years) is least active. Isolated from 
U ores, such as the oxide pitchblende and carnallite by electro- 
lysis using a Hg electrode. Electronic configuration -75* 
Ra Ch, RaF, and Ra Br, are known. Used in self-luminous 
paints, as a neutron source and in radiotherapy. 

Radon, Rn. At. No. 86, At. Wt. 222, M.P.—71°C. B.P.—61°8°C. A 
colourless monoatomic radioactive element of the rare-gas group. 
A product of radioactive decay of the heavy elements. Has 19 
short-lived isotopes and the most stable is ***Rn. An appre- 
ciable hazard in U mines. Electronic configuration 6s*6p°. 
Disintegrates into an isotope of polonium. Used in radio- 


therapy. 
Raffinose, Melitose, CysHs2016. A prismatic pentahydrate (M.P. 
80°C) trisaccharide containing galactose glucose and fructose. 
Present in cotton-seed meal and sugar beet. 


Raman Effect. The light scattered by molecules of a substance 
when analysed spectroscopy has lines of frequency v, 


where y=votvi 

and vo is the frequency of light (original) and vi is the vibratio- 
nal frequency of molecules of the substance. This spectrum is 
called Raman spectrum and corresponds to the rotational and 


vibrational changes in the molecule. 
Ramsay-Shields Equation. An equation 


y ES NET K (Te—T—6) 


D] 
where y is the surface tension of the liquid, M is its molecular 
weight, D its density, Te is the critical temperature, T is the 
temperature at which molecular surface energy is measured and 
K is Ramsay-Shields constant (approx 2°12 for undissociated 
liquids). 

Raney Nickel. A catalytic form of nickel obtained by treating Ni- 
Al alloy with caustic soda (a spongy mass, becomes pyrophoric 
when dry). Used for catalytic hydrogenation reactions. 

Raoult’s Law. The vapour pressure of a solvent is lowered down 
by the addition of a solute (non-volatile) and the relative lower- 
ing of the vapour pressure is directly proportional to the mole 


x . : j= )te ea) zal 
fraction of the solute in the solution( area =X solute) 


our pressure of solvent, ps=vapour 
n andN are the number of holes of So 
It is strictly followed by an ideal solution. 


where p=vaP' 
solution, and } 
solvent respectively. 
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Rare Earths. A term applied strictly to oxides of the lanthanide 
elements but often applied to the elements itself. 

Rare Gases. The noble gases, e.g. He, Ar, etc. 

Raschig Process. See hydrazine. 


Rast’s Method. A method of determining molecular weights by 
measuring depression in freezing point of a solvent by the addi- 
tion of the solute whose molecular weight is to be determined- 


Rational Indices, Law of. The intercepts of the faces of a crystal 
tpog the various axes ofa crystal bear a simple ratio to each 
other. 

Ratio of Specific Heats. A characteristic of the number of atoms 
in a molecule of a gas (e.g., monoatomic, diatomic, etc.) and 1s 
Cp/Cv, where Cp and Cv are the specific heats of gas at cons- 
tant volume Tespectively. (For monoatomic gas 1°67, diatomic 
gas 1°40 and triatomic gas 9°33), 

Rayon. An artifical fibre Prepared from wood pulp. Viscose rayon 
is prepared by dissolving cellulose in NaOH and CS, to form 
xanthated cellulose. The solution is forced through a fine 
nozzle into an acid bath, which regenerates the fibres. 

Rb. Rubidium. 

Re. Rhenium. 


Reactant. A substance taking part in a chemical reaction. 

Reaction Rate. The rate of a chemical reaction expressed either as 
the rate of disapperance of teaction(s) or rate of formation of 
Product(s), 

Reactive Dyes. Dyes which can react directly with fibres, e.g. 
acrylamide dyes. ` 

Reactor. The various environments (e.g. tanks, towers, tubes, etc.) 
in which the chemical reactions are carried out. 


Reagent, A term commonly used for laboratory substances (chemi- 
cal), e.g. NaOH, HCl, etc. 


Realgar. The mineral As,S,- 


Rearrangement. A process in which the groups of a compound 
Tearrange themselves to form a new compound. 

Reciprocal Proportional, Law of. The weights of two or more sub- 
stances which separately react chemically with identical weights 
of another substance are also the weights which react with each 
other or are simple multiples of them e.g., 23 gm of Na react 
1 gm of H; to produce NaH ; 23 gm of Na react with 35°5 
gm of Cl, to form NaCl ; 35:5 gm of Cl, react with 1 gm of H, 
to form HCl. (Not a general law), 

Reerystallization. A process for the 
compounds (crystals). : 

Revtification, A process of separating a mixt 
nents by fractional distillation. Useq in petri 


Temoval of impurities from 


ure into its compo- 
oleum industry. 
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Reactified Spirit. A solution of ethanol in water containing 90% 
v/v ethanol. A 57.8° over proof (OP). 

Rectifying Columas (fractionating columns). A long vertical 
cylinder containing either a series of plates, or a packing mate- 
rial (of large specific area) and a condenser at the top anda 
vapourizing unit (reboiler) at the bottom. 

‘Recuperators, Regenerators. Heat exchangers used in furnance 
operations. 
Red Lead. Pb,0,- 
Redox. An abbreviation for reduction-oxidation process. Reduc- 

tion and oxidation reaction go side by side. 

Redox Catalyst. Describing a free radical catalyst which combines 
with a reducing ion or salt which increases the rate of free radi- 
cal production. Used in polymerization reactions. 

Redox Indicator. A substance which operates on a definite and 
narrow potential range and undergoes & definite colour change 
during its reversible oxidation or reduction, e.g. methylene blue 
(colourless-reduced, plue- oxidized). 

Reduced Mass. For particle in harmonic motion, the reduced mass 


(p) is given by 
=( -mM ) 
BN mFM 


where m and M are the masses of the particle, respectively. 
Substances which can bring about reduction and 


Reducing Agents. ¢ 
themselves get oxidized, e.g: Sn?t, SOs, hydroxylamine etc, 


Reduction. A chemical process involving a decrease in the propor- 
tion of electronegative substituents, eg. SnC},—SnCl, or the 
is lowered or the oxidation number is lowered, 


charge on an ion is 
e.g. KMn’*tO, to Mn?* or Fe** to Fe?*, etc. 


Reductone, Glucic Acid, CsH,Os- Solid, M.P. 140° (decomp.). A 
reducing agent (alkali-+ hexoses). 

Reductones. Enediols stabilized by conjug: 
similar group. 

Reference Electrode. 


ation to a cabohyl or 


ctrode used in electrochemistry, 
e.g., calomel electrod Ivcr chloride (Ag- AgCI) electrode. 


Refining. A process of removing impurities from a substance or of 
extracting a substance from a mixture. 

Refining Petroleum. A process used for converting crude oil into 
a wide range of petroleum products including fuels, lubricants, 


etc. 
Reflux. A process used in organic chemistry in which a liquid from 
tion of vapours returned to the top of a fractio- 


partial condensa 
nating coloumn and allowed to run back the column counter 
current to the ascending vapour. 


Standard ele 
e, silver-sl 
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Reforming. The cyclization of _ Straight chain hydrocarbons from: 
crude oil by heating under pressure in the presence of Pt or Al, 
e.g. the formation of methyl benzene from heptane 


Reformatski Reaction. A reaction in which carbonyl compounds 
Teact with a-bromo-fatty acid esters in the presence of Zn- 
powder to form ®-hydroxy esters (a-chloroesters react in 


Presence of Cu) followed by dehydration to produce a-, 6 un- 
Saturated esters. 


Refrigerants. Materials used for cooling, e.g., liquid O, (— 183°C), 
solid CO, (—78°5°C), etc. 


Refrigeration. A process for achievin 
ing refrigeration, by vapour 
ammonia and freons (chlorofiuoro 
refrigerants. 


g low temperatures, i.e. achiev- 
compression. For example, 
carbons) vapours are used a$- 


Regioselectivity. Tendency of reaction 
more ways to proceed in one manne: 


Regnault’s Method. 
gases. 


s for proceeding in two oF 
T only, 


A method used for determining the density of 


Regular System. The cubic system, 


Reinforced Plastic. Plastics that have the thermosetting resin built 
up by heat and pressure, 


Relative Atomic Mass, Ar. The ratio of the average mass per atom 


of the naturally occurring element to > of the mass of 
12C, Formerly known as atomic weight, 


Relative Density, D or d. The ratio of the given substance to the 
density of some reference substance, e.g., for liquids the ratio to 
density of water at 4°C or for pases with Tespect to air at STP. 


Relaxation. The process of loss of energy from an excited state to 
the ground state or to another excited State, 


Rennin. A milk-clotting enzyme found in the fourth stomach of 
ruminants. Used in cheesemakings (re 


nnet). 
e Acidify and Alkalinity. A 
TEA of acetic acid and sod 


Resins. Materials with high molecular weights (controlled) and 
Shieh soften at high temperatures. ir i 


buffer solution, e.g., an equimolar 
ium acetate. 


Resolution, (of racemics). a Process for Separating a racemate into 
its two enantiomorphic forms, j.e, (+-)-ang (—) forms. 
Resonance. The bonding in the molecule can be considered as & 


hybrid of two or more Conventional forms of the molecules, 
called resonance forms OT canonical forms. In optics it refers to 


Retinene, Vitamin-A Aldehyde, 


rH 283- 
the absorption of radiation (visible, IR etc.) by a system which 
it is capable of emitting. A term also applied to valency elec- 


trons ina molecule. 
Resonance, Ionization Spectroscopy. A techni 
single distinct atom by using a laser to ionize 


vely. 


ique applied to a 
that atom selecti- 


Resorcinol, 1,3-Dihydroxybenzene, C,H.O;. Needles, M.P. 110°C,- 
B.P. 276°C. Prepared by fusing m-benzene disulphonic acid 
with caustic soda. Used for the manufacture of resins, plasti- 
cizers, etc. 
A class of pigments which act as oxygen 
e.g.» haemoglobin. 


°C, B.P. 390°C. Occurs 


Respi atory Pigments. 
carriers in living organisms, 

Retene, CisHıs. Yellow crystals, M.P. 101 
in tar-oils from pine wood. 

CyoH230. Orange, M.P. 61-64°C” 
Obtained from Vitamin-A. 

Retort, A laboratory apparatus used for distillation. 

A furnace for smelting metals. 

s of separating solute from a solution 
by making the solvent to flow through a membrane at a pressure 
higher than the normal osmotic pressure. Used for concentra- 
tion and dehydration of food products (¢.g., milk and juices), 
for treatment of recycle water in chemical plants, etc. 

Reversible Process. A system in equilibrium can be made to act 
reversibly if it returned to.the original starting position (or vice- 
versa) by an infinitely change in one of the factors controlling 
the position of equilibrium (pressure, temperature, concentra- 
tion), E.g. in reaction such as 

2NH; (g)=N: (g) +32 (g) 
um, a slight decrease 

fds right side, i.e., 


Reverberatory Furance. 
Reverse Osmosis. A proces: 


which is at equilibri in pressure will 
shift the equilibrium towa decomposition of 
ammonia. 

Rf, Rs, Rr, Value. A measure of the relative distance travelled by 
a sample in chromatography and is the ratio of the distance 

travelled by the solute to the distance travelled by the mobile 


phase. 
Rh. Rhodium. 
rH. A concept used in redox reactions and is given by the ex- 
pression : 
rH=—log p 


where p is the partial pressure of hydrogen in equilibrium with 


a system. 
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L-Rhamnose, C,H;,0;. Crystalises as 1H,O (M.P. 94°C), anny ea 
M.P. 122°C. A constituent of many glycosides present is flav 
derivatives. 


OH OH 


Rhenium, Re. At. No. 75, At. wt. 186:2, M.P. 3180°C, B.P, 
5627°C, D 20'53. A transition metal of Group VII with G 
tronic configuration 5dë 6s?, Shows oxidation states of + 5 
—1. Obtained by reducing Re compounds with H,. Use fe 
an additive in W-and Mo-based alloys and in determining " 
age of universe. (Half life 7x 101 years). 


Rheopexy. A phenomenon in which the gelation of some thix® 
tropic sols is accelerated by light mechanical agitation. 


Rhodamines, Dyestuffs formed by Friedel-Crafts reactio®® 
in which phthalic anhydride and aminophenols are used. 


Rhodium, Rh. At. No. 45, At. wt. 1029, M.P. 966°C, BP 
3727°C, D 124. A platinum group transition metal with elie 
tronic configuration 4d8 5s!. Shows oxidation states from 7 
to —1. Difficult to work and highy resistant to corrosio® 
Obtained by extraction of ore with aqua-regia, fused KHSOs: 
extraction with water to form Rh, Os, Dissolve Rh, Os in H 
followed by reduction with H,. Used as an alloying agent. 


Rhodospin. An important photosensitive pi e contain 
ing protein opsin and neoretinene-b, pigment of ey i 
Riboflavin, CızH2N40,. M.P. 271°C. A part of the original vitam” 
B, complex which stimulates the RONI of rate, A, percuisok 
of flavoproteins. Occurs in nature (e.g. liver milk, etc.). 
CHsCHOHCHOHCHOHCH,OH 
CH; N N o 
A Y 
| 
“SN7N4N\/ NH 
H N | 


3 
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D-Ribose, C,H,05. M.P. 87°C. A sugar of ribonucleic acid. 


HOH,C 


OH OH 


Ribosomes. Cell constituents (small, granular) of the endoplasmic 
reticulum. Have M. wt. of about 2°5 M. (for each ribosome)’ 


and containing several thousand in one cell. 


Ribulose, C;H,O;- A key intermediate in the photos 
fixation of atmospheric CO». 


Ricin. A protein of the albumin group. 
in seeds of castor bean. 


Ricinoleic Acid, CisH.03. M.P. 
cenoic acid. Comprises about 85 
Forms salts (ricimoleates)- 


Ring. A closed loop of atoms in molecules, 


© (AANA 
| | and cyclohexane | | IS 
L J ENA 


Formation of ring from an open chai 


ynthetic 
Highly poisonous, present 


4-5°C. Cis-12-hydroxy-9-octade- 
% of the acids of castor oil. 


e.g., in benzene 


Ring Closure. nin a mole- 
cule. 


Rinmann’s Green, ZnCo0,. í 
solution on Zn O and the mi 


Zn). 
Rn. Radon. 
RNA, Sev nucleic acid. 
Rochelle Salt, C,H,Os KNa, 
Rock Crystals, SiOs. 


Rock Sait, NaCl. A transparent 
of NaCl. 


Rodinol. See aminophenols- 


Rontgen. R. A unit of radiation and a measureme: Re 
pees og nt o i 
radiation (X-rays and y-radiation). One rontgen ae eing, 


10° pairs of gaseous ions in air under standard condition 


alt nitrate 


Obtained by placing cob: 
(A test for- 


xture heated to redness. 


4H,O. Sodium potassium tartrate. 


naturally occurring mineral form: 


286 Rontgen Rays 
Ronigen Rays. Discovered by Rontgen (X-rays). 


Rose’s Metal. A fusible alloy containing Bi (50%), Pb (25-28%) 


and Sn. Used in fire-protection devices. 


Rosins. A solid resin used in the 


r s Preparation of lacquers, plasti- 
cizers and flotation agents. Oc i 


curs in oil from pine trees. 


Rotamers. Isomers obtained by Testricted rotation. 


Rotary Dryers, Devices us 
sintering of solids, 


Rotational Spectrum. The Totational energy of a molecule a 
creases by absorbing energy and the emission of energy ak 
place in the transition Scom higher rotational energy state 
lower rotational energy :'ais. The energy E emitted being 
given by E=hy and the lines in the molecular spectrum corras 
ponding to such transition are known as rotational bands whic! 


i A „ristic 
when taken collectively form rotational spectrum (a characteristi 
of the molecule). 


ed in industry for drying, mixing and 


Rotatory Power Specific. The characteristic rotatory power of 4 
pure liquid is expressed as 


{a]*p>=(a/1d) 
where [a]‘p=th 
sodium D line, a=the rotation of € of 
produced by a liquid of length J (decimeters) and density 4. 


[a}'p>=100 a/c, for solutions, whe: 
tion of solute. 


Rouge, Fe:O,. A finely civided form of Fe,O, ased for polishing: 
Royal Jeliv. A nutrient of qucen bee larvae, 
Ru, Ruthenium, 


Rubber. A natural Or synthetic elastic Polymeric material with 
high molecular weight, Natural rubber (obtained from the fre 
Hevea Braziliensis as a Jartax) į 
3-diene (isoprene). Syntheti 
polymers, e.g. chlorophene rubber (from KE 
and butyl rubber. Vulcanized rubber is obtained by adding 
reinforcing filler (e.g., carbon black). 


Rubbone. A from of oxidized rubber. 


Rubidium Rb. At. No. 37, At, wt. 85'468, M P. 38'89°C, B.P: 
E EE EOR iene A silvery highly reac’ 
tive element occurring in lithium mineral lepidolite. A firs 
group element with electronic configuration 551, [onic meta 
comprising of two isotopes (Rb) and used in vaccum tubes: 
Photocells and in 1on- propulsion rocket motors, 
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Russel-Saunders Coupling, LS Conpling. A system in which elec- 
tron spins are assumed to couple only with electron spins and 
orbital momentum to couple only with orbital momentum. Used 
to describe the ions of first row of the transition elements. 

Rusting. The corrosion of iron in air to form a flaky layer of 
hydrated (III) iron oxide. Accelerated by SO, or H.SO,. Pre- 
vented by coating (Cr), painting, etc. 

Ruthenium, Ru. At. No. 44, At. wt. 101:07, M.P. 2310°C, D 12°45, 
A transition metal with electronic configuration 4d’ 5s. Shows 


oxidation state from +8 to —2. Occurs naturally with Pt and 
t (Used in electrical contacts). A grey 


also forms alloys with P g 
white metal obtained from its compounds by H, reduction, 
Used as a hardening agent for Pd and Pt. 


Rutherfordium. Element 104. 
Rutile Mineral TiO, A reddish brown mineral used as a source of 


Ty in ceramics. 
Rutin, CyzH,01e, 3H20. Obtained from buck wheat. Used in hy- 


pertension treatment. 
Rydberg Constant. See Balmer series. 


S 


c monoterpene colourless oil (B.P. 
s found in oil of savin. 


CH» 


‘S. Sulphur. 


Sabinene, CyoHe. A dicyclic . 
165°C), (+)-form{of which i 


H3C CH3 


y derivative of sabinene found in 


Sabinol, CyHi,0. The 2-hydrox! 
A colourless oil, B.P. 208°C. 


the oil from Juniperis phoenicea. 
(+)-form. 
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Saccharic Acid, CeH1Os. The (+)-form crystallises in colourless 
needless, M.P. 125-126°C. Soluble in water, prepared by 0%! 
dizing starch or acre by HNO;. 

Oo 


| | 
å AN AN | p 
Saccharin, C;H;NO.S, | | W NH |. White crystals, M-P 
ENZA | 


L Oo, J 
224°C (decompose). Obtained by oxidizing toluene-o-sulpho~ 
namide with alkaline permanganate. Used as a sweetening 
agent as its Na-salt (550 times more sweet thàn surcose). 
Sachase Reaction. A method forthe manufacture of ethyne fro™ 
natural gas. 
1500°C 
2CH,————>C,.H,+3H, f 
Sacrificial Protection. A process of protection against electrolyti® 
corrosion, ¢.g. Zn protects iron pipes buried under ground. 
Safrol, shikimole, CiyHio02. Colourless liquid, M.P. 11°C; B.P. 
232°C. A chief component of oil of sassafras. 
Sal Ammoniac. NH,Cl. 
Ealan Caron Cos O. C,H,CH,OH. 
o-hydroxy benzyl alcohal). Colourl 
Occurs in willow and poplar. age M.P: 


Salicyl ‘Alcohol, Saligenin, 2-hydroxybenzyl Al , M.P. 
81°C Prepared by reducing salicylaldetyde cohol, C7H 02 

Salicylaldehyde, 2-hydroxybenzaldehyde, C,H o ily liquid, 

è Fi » C7 2 A ly liqu 
B.P. 196°C. Obtained from CHCl, caustic otash ana phenol 
(The Reimer-Tiemann reaction). 
Salicylic Acids 2-hydroxybenzoic Acid, C,H 4 
Occurs as oil of wintergreen (methyl salig i 
i i ylate). Manufactuty 
by heane SAA wae CO, (under aie followed p 
p ma : 
rust releasing fluids, etc. nufacture of dyes, pharmaceutic? 

Saline. A salt such as sodium chloride. 

Salol, Phenyl Salicylate, CisH,0,. M.P. 43° : from 
NaOG,H, plus sodium. salicylate in the Pee poe 
Used as an enteric coating for pills, asa paint fı hroat ail’ 
ments, as an antiseptic, etc. or thr 

Salt. A substance obtained by the interaction of equ; an’ 
tities of acid and base, e.g., NaCl (normal Of equivalent qu id 
salt), etc. salt), NaH SO, (4° 

Salt Common. Sodium chloride. 

Salt Bridge. A device (U-tube) used to re 
potential in an electronchemical cell co 


soluti erally KCl) in a ; 
solution of a salt (generally KCI) in an organic gel, 2.7. agar. 


(-D-glucoside o& 


Oa. M.P. 159°C; 


duce liquid-junctio? 


ntainin ate 
g a satura. 


Saponin. 
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Salt Cake (Sodium sulphate). An intermediate product in the 

manufacture of sodium carbonate by Leblanc process 
(common salt plus H:SO,). 

Salt Hydrates. Clathrates in which metal ions are surrounded by 

a fixed number of water molecules. The water molecules are 

bound to the metal ions by ion-dipole interations. 

Salting Out. A term used for the coagulation of hydrophilic sols. 
(colloidal solutions) and the reduction in solubility of a non- 
electrolyte by addition of a strong electrolyte (non- colloidal 
solutions), e.g., salting out of soaps and addition of NaCl to 
surcose to reduce its solubility in water. 

Salt Volatile. _ Ammonia, ammonium carbonate, oil of lemon and 
nutmeg in an alcoholic solution. Used as a first aid stimulant. 


o. 62, At. wt. 150.36, M P. 1072°C, B.P. 1778°C, 


1 of lanthanide series. Used in 


Samarium Sm. At.N 
d in nuclear 


D. 7.52. A silvery meta 

permanent magnets (SnCOs), in optical glasses an 

industries. Shows +3 and +2 oxidation state. 
from rock disintegration. 


Sand. A mineral resulting 
Sandmeyer’s Reaction. A method for t 
bromoarenes by heating the diazoniu 

to the bis-x-cyclopenta- 

A type of complex 
romatic compounds 
between the rings. 
electrons of ring. 


he synthesis of chloro and 
m salts with Cu(1) halide 


Sandwich Compounds. A name applied 
dienylmetal compounds such as ferrocene. 
formed between transition-metal fons anda 
in which the metal ion is ‘sandwiched’ 

f metal and = 


Bonding is between ‘d’ orbitals o 
140°C. A terpene like 


Santene. CHi- Colourless oil, B-P. 
hydrocarbon (only) present in sandalwood oil and in pine-needle 


oil. 

Santenone, z:Norcamphor. C,H1:0. Solid, M.P. 56-59°C. Camphor 
like smell. Found in sandalwood oil. Prepared by the 
oxidation of santene with chromic acid (optically inactive 
form). 

Saponification. Hydrolysis of an ester with an alkali (NaOH). 

RCOOR’+NaOH —> RCOONa-+R'OH 
Sod. salt 


cnaracterized by forming colloidal aqueous 


Saponins. Glycosides 
on shaking. Present in plants used as 


solutions which foam 
fish poisons. 
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Sapphire. A blue form of ammonium oxide (corundum, a gemstone) 


having some metal impurities, . ing Al,Os. Use 
for handling HF. p Prepared by fusing Al:0s 


‘Sarcosine, N:Methylglycine. C. „COOH, M.P. 
213°C (decomp jy S aHiNOss) CHNHCHCO 

‘Satin White. A mixture of CaSO, and Al(OH), [Als(SO,)s or alum 
plus Ca(OH),]. Used as a ements DEES 


‘Saturated Compound. An or anic i ich atoms are 
linked by single bonds a ET RS double oF 
triple bonds, e.g , methane (CH,), propane (CsH,), etc. r 

Sawhorse Projections. (Fischer Projections). Describing the relative 
locations of the ligands (atoms, groups) attached to adjacement 
atoms, 

Sb. Antimony. 


:s-Block Elements. Elements having the electronic configuration ns! 
oF 2 lending clemente in which (n-1)d levels are occupied) 
Geen » =b Na, etc.), ILA (Be, Mg, Ca, St, etc.) gt 

‘SBP Spirits. Speciai boiling point Spirits, 

SBR. Styrene butadiene rubber, 

Sc. Scandium, 


Scandia. ae ae No. 21, At. wt. 44.96 
0. Silvery clement of i 
figuration 4s? 3d?, Its i ane N iti 
and monazite. Shows on] 3 oxidati 
intensity lights. Y +3 oxidation state 


Scavengers. Additives (e.g. tetraethyl lead o Jead) 
f AD rt hyl le 
which act as anti-knick to gasoline, lead eae g aie 
used to ensure that lead oxide js not z 


deposited in combustio?- 
Schaffer Acid, CioH50,8 (2-hydroxy-7-na 


i Phthalene sulphonic acid). 
A dyestuff intermediate. Prepared Sap tol 
with H250.. pared by sulphonation of 2-naph 


Scheelite CaWO,. A tungsten mineral, 


Schiff’s, Base, Compounds obtained by reacti ati ines 
with aliphatic or aromatic aldehydes and Ketones, Nenryiimides 
or RaC=NAr compound, which form a secondary base 0” 
reduction with Na/C,H,OH. Weak] y 


È y basic compounds. 

Schiff’s Reagent. An aqueous solution of iline) 
decolorized with HaSO,. A test for OE and Ketone’: 
Aliphatic aldehydes and aldose supar 


; 4 ‘ for our 
with Schiff’s regent (aromatic ketones do notch eo 
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Schomaker-Stevenson Equation. An empirical equation - 
T — rA tre —0.09(Xa—X») 
where ra_n is the bond length, ra andrs are the radil of A 
and B atoms respectively, and Xa and X» the electronegativities 
of two atoms. 
Schonite, K:SO,Mg SO,, 6H,0. A mineral of stassfurt salt. A 


potential source of KSO, 


A method for tbe preparation of 
ide) from a mixture of phenyl 
droxide and benzyl chloride 


Schotten-Baumann Reaction. 
N-phenylbenzamide (benzanil 
amine (aniline) and sodium hy 


(stirring). 
CHINH: +GH:COCI ——> CsHsNH.COC.Hs +HC! 


N-phenyl-benzamide is precipitated. 
Schottky Detect. Defect structures. 
Schradan. [(Me)sNJs P(O) OP(O) (N Mes): - 
Schrodinger Wave Equation. An equation co-relating energy to field 

in waye mechanics. 


Schweizer’s Reagent. A dark blue s 
Cu(OH) in concentrated amm 
manufacture of rayon and as a so 


A toxic to insects. 


olution formed by dissolving 

onia solution. Used for the 

Ivent for cellulose. 

Scintillation Counting. A process of detection and estimation of 
radioactivity by the scintillation produced when the ionizing 
radiation interacts with scintillation medium. 

Screening. Separation of materials having particles of different sizes 
into fractions containing particles whose size lies within a 
certain range, by using sieves. 


Scrubbers. Agents to remove impurity fro 
with a liquid. 
Se. Selenium. 
used in foodstuffs and 


Sea i olysaccharides u 
weed Colloids, The P Tee (extraction of algae). 


textiles, e.g., agar algin, 
o 
Sebacic Acid, Decanedioic Acid. HOOC. (CHa)s COOH. M.P. 134°C. 
Obtained from castor oil and alkalis. Esters used as plasticizers. 
Second. A base unit of time. mS 
Second-Order Reaction. A reaction whose rate equation involves two 
Seer EERE or-the sum of the powers to which concen- 
tration terms are raised is two. E, g. Hydrolysis of esters 
by alkalis. The time required for the completion of a fraction 
of the reaction is dependent of initial concentration of 
reactant(s). 


ma gas by washing it 


jatior 
5 Secondary Radiatio 


P aia 
Secondary Radiation, Radiation produced by the absorption 


uced: 
some other radiation (more strong), ¢.g., X-rays prod 
when X-rays strike a body. 


‘Sedimentation. The settlin 
ina centrifuge. Use 
in ultracentrifuge 
macromolecules. 


5 ¢ ity OF 
g of a suspension, either under oracles, 
d to estimate the average size O R hts of 
to find the relative molecular weig 


Seed Crystal. A small cr 


X ated’ 
ystal which when added to a supersatur 
Solution facilitates 


crystallisation of the whole solution. 


Segregation. A process b 


X sion) 
y which solid particles (dry or suspen 
arrange themselves i 


n various jayers according to size. 


Scignette Salt, C;H,O.K Na, 4H,0. Sodium potassium tartrate. 
Selection Rule. A rule control] 
energy levels in species, 


Selenates. Salts of 


. seve, F jons: 
s selenium containing (SeQ,)?-, (HSeO.) ! 
Poisonous substances. 


: vy) 
Selenic Acid. HsSeQ,. A Strong acid (oxidation of selenates ( 
by Cls or MnO, ), loses O: on heating. 


A ‘milat 
Selenides. Binary compounds of Se with other elements, Simi! 


to sulphides and hydrolysed to H:Se. 
Selenites. Salts of Se containing (SeQ,)2 


°C, 
Selenium Se. At. No, 34, At, Wt. 78.96, M.P. 217°C. B.P. 684 ic 
D. 4.79. A metalloid element existing in several allotroP: 


n 
age to VI group of eriodic table. Electro? S 
configuration 4524 p4. group of p hid 


7 e 
Ookesite ((CuTlAg), Se), Contains 5°% 
chains with some cros 


used in photocells, 
sensitive metal), 


P iat ronic 
ing the transition between elect 


~ ions. 


x Sak i iad 
Selenocyanates. Derivatives of Se containin i roupin 
(e g , KSeCN from KCN+Se), ~ g the Se CN g 


ee i d 
Self-Ionization. A process of Partial dissociation i tions 4” 
anious (self-ionizing solents) nto ca 


2H,0 = (H,0)++0H- 


Semicarbazide, Aminourea. H.N.CO.NH.NH c 9 6°C 
Forms semicarbazones with carbonyl cone MTA fot 
preparation and identification of aldehydes and ketones. 

Semi-Carbazones. A class of organic com f oup. 
>C:N.NH.CONHg. Formed by Peude Containg the gf 


cting an aldehyde ° 
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ketone in alcohol, dil CHCOOH or pyridine with semicarba- 
zide (H,N.NH CO.NH:). The compounds have sharp melting 
points and are used as derivatives for the identification of 


aldehydes orjketones. 
Semi-Conductors. Materials containing impurities or imperfections 
resulting in the temperature dependent conductivity. This is 


due to the fact that the highest occupied energy level is very 
Zn O. Used in electronics, 


close to an unoccupied level, e.g., 
e.g , transistors, microprocessors, rectifiers and thermistors, etc. 


Semi-Permeable Membrane A membrane (natura 
which is permeable to some substances, €g., water but does 
not allow others, é.g., salt, ions, etc. E.g- Parchment, (viZ., 
bladder (natural) or copper cyanoferrate (synthetic), etc. 


Sephadex. A trade name for hydrophilic substance’ obtaine 
dextran. Used in get filtration. 
(Chelating agents). Describing compounds 


ffective in forming complexes with metal 
m acting as simple hydrated 


1 or synthetic) 


d from 


Sequestering Agent. 
which are very € 
cations, thereby, preventing the 
cation, e.g., gluconic acid. Used as chelating agents. 

Serine, 2-Amino 3-Hydroxy Propionic Acid, C;H;NOs, CHs0H. 
CHNH;.COOH. Colourless, M.P. 228°C (decomp.) 


Sesqui. (Oxide). Prefix indicating a 2/3 ratio, e.g.» (M203) or Fe0O3- 


Sessile Dislocation. Describing a dislocation in a crystal lattice which 
can not glide. ; 
r from industries; 


Sewage Treatment. A process by which waste wate i 
or domestic source is filtered to remove solids and colloidal 


particles (using micro-organisms) and gases such as methane 

are used as fuels. 
Sextet. A series of six clos 
An oil obtained by heating sha 


ely-spaced transitions in a spectrum. 
les at about 950K. 


Shale Oil. 

Shear Structures. Interrupted structure of crystals, @.g., heavy metal 
oxides. 

Shellac. A resinous secretion of the insect. Tachardic Lacca. Used 
as a resin. 


of electrons that share the same principal 


Shell, Describiog a group 
quantum PE ers e.g, K-shell (n=1), L-shell (n=2) and 
M-shell (n=3)- 
Jvanizing. A technique used for coating 


Sheradizing, Vapour Ga : É u 
metal articles (iron) by heating with Zn dust in a closed cessel 
below the M.P. of Zn. 3 
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Shift Reaction. Describing a reaction in which CO reacts with steam 
to form Hg and CO, 
Co catalyst 
CO+H,0 ————~ CO,+H, 


Process is used in oil or solid fuel gasification for the manufac- 
ture of ‘towngas’. 


Shift Reagents. Paramagnetic species which can shift appreciably 
nuclear magnetic resonance (n.m.r.)in any species with whl 
they form weak complexes. 


Si. Silicon. 


Sialic Acid. N-and O-acyl derivatives of neuraminic acid. 


Sialons. Si-Al-O-N systems. Used in machine tools. 


Side-Reaction. A reaction that takes place simultaneously with the 
main chemicai reaction. 


Siemen’s Process. A process for the manufacture of steel in which 


scrap metal, iron oxides and ferromanganese are added to, 
molten pig (cast) iron. 


Sigma Bond, 0-Bond. A covalent bond formed between the two 
electrons by the overlapping of the orbitals forming the bond 
being in one region in space directly between the nuclei. 


Siemens (mho),S. The SI unit of electrical conductance equal to 
one ohm™. 


Silanes. Hydrides of silicon, e.g., SiH,, 
by the action of acids of Mg,Si (m 
compounds, ignite in air spontane 


Si,H,, Sis Hg, etc. Obtained 
agnesium silicide), Unstable 
ously. 


Silatranes. Internal complexes of silicon 
Silazanes, Compounds of Si having Si—N bonds. 


Silica, SiO, (Silicon dioxide). An important constituent of earth’s 
crust. Polymorphic, occurs as 


‘ uartz (to 573°C), tridymite 
(to 1470°C) and cristobalite &o1710°0). Sand is mostly Sis 
Naturally occurring silica is coloured due to Fe. Common flint 
is amorphous silica. Quartz crystals are non-centro-symmetric 
and can be right-or left-handed. Used in the manufacture of 
glass. t 


Silica Gel. An amorphous form of h 


ae ydrated sili oague 
lating sodium silicate sol or b Silica made by coag 


y decomposing some silicates- 


Silicones 295 
The gel on standing, sets i dried gel is used as 
a catalyst support and as a drying agent. Used (dry gel) as an 
adsorbent in the recovery of solvents, for drying air, drying 
agent, for refining mineral oils, etc: Gel incorporated with 
cobalt cocompounds is ve moisture (pink-moist, 
blucdry). 

d complex silicom 


Silicates. Compounds con 


oxygen compoures. ve 
type sid. $i,0,*, Etc- Containing SiO, < 
chain sheets or three dimensional arrays. e.g., Aluminosilicates- 
and borosilicates contain Al oF B atoms in the structure. 
Natural silicates occur as rocks: Important silicates are 
feldspar, mica, zeolites. etc. 
Silica Vitreous, Quartz Glass: An amorphous vit 
obtained on cooling fused silica. Used in optical 
jlute sodium silicate 


co-efficient of expansion). 
Silicic Acid. Unstable acid obtained by adding dilute sc 
solution to excess of dilute HC! followed by dialysis: Coagulates 


to a gel. 
Silicides. A compound of Si with a more electropositive element, 
e.g,, MgaSi- 
Silicon, Si. At. N 


reous material 
works (low 


o. 14, At.wt- 28 085, M.P. 1410°C, B.P. 2355°C, 
D. 2.33. A hard brittle grey metalloid of group IV and the 
second abunda t in the earth’s crust. Occurs as SiOz. 
Obtained by reducing SiO: with C in an electric furnace. Si has 
a diamond lattice. idized by alr and forms silicates with 
fused alkalis. For applications, very Pate 

con with an HCI/Cls 


silicon is obtained by direct reaction © I 
ili tetrachloride (SiCl,) followed by 
on hot wire in an 


mixture to form sili 

distillation. This is then decomposed i 

atmosphere of Hs. For ultra-pure samples zone refining is 

used. The ultra-pute Si, dopped with B or P 1s used in 
din refractories and glass, etc. 


transistors. Used ! 

Silicon Carbide, Carborundum, sic. A black, very hard crystalline 
solid obtained by heating silicon (IV) oxide (sand) and Cat 
2000°C. Used for refractory bricks, crucibles, abrasive tools. 
etc. 

icone having elastic 


Silicon Rubbers, (Me:SiO)n- Derivatives of sil 
properties over very wide temperature range. Inert to acids, 


alkalis, oils and oxidizing agents. 
containing chains 


Silicones. Polymeric synthetic silicon compounds 
of alternating silicon and oxygen atoms, with organic groups 
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: F 2 water 
bound to silicon atoms. Used as lubricating | agente points 
repellants and in waxes and varnishes. Have high flas 

and are immiscible with water, 


Silicon Hydrides. See silanes. 


at 
Silicon Nitride, SisN,. Grey inert solid obtained by Si and Ns 
1500°C. Resistant to acids. 


= ic 
Silicon Oxide (mono), SiO. Formed by SiO, plus C in electr 
furnace. Used asa Pigment and abrassive (Monex). 
Silk. A protein fibre obtained from the cocoons of the silk moth. 


3 ic 
Siloxanes. Compouuds containing Si-O-Si groups with organ! 


groups bound to the Si atoms, e.g., hexachlorosiloxan® 
Cly SiOSiCI,, 


Silver, Ag. At. No. 47, At. wt. 107.8680, M.P. 962°C, B.P. 212°C 
D. 10.49. An element (metal) of the copper group (1) ws) 
electronic configuration 4d! 51, Occurs as the sulphide (A£2 ut 
pyrargyrite or ruby silver, Ags SbS;. Extracted as a by: pro! es 
in refining copper and lead ores. Tt darkens in air due tO 1 
formation of silver sulphide. Shows oxidation states +4 to Bie 
Used in coinage alloys, table ware, and jewellery and 


compounds are used in photography. 
Silver Bromide, AgBr. A pale yellow precipitate obtained by adding 
a soluble bromide solution to a solution of AgNO3. 
(AgNO;+NaBr ——> AgBr+NaNO,) 
M.P. 420°C, 


olid, M.p. 449°C. Precipitated bY 
loride solution to a solution 3) 
ver’. Soluble in ammonia (aqueoU 
sed in photography. 


individual silver halide crystals in # 


the addition of a soluble ch 
AgNOs. Occurs as ‘horny sil 
or sodium thiosulphate, U; 


Silver Halide Grains. The 
photographic emulsion. 


Silver Nitrate, AgNO.. Prepared by dissolving Ag in HNO, and 
crystallizing. M P. 212°C, On heating forms Ne N:O, and Ox 

Silver Salt. The commercial name for sodium anthraquinone2- 
sulphonate. 


Silylation. A process for the formation of R;Si-derivatives (R=H 
or organic). 


Silyl Compounds. Derivatives of the HSi—group. 


Simazine,2 chloro—4,6—Bis (Ethylamino)—s-Tr3a5: Aus 
pre-emergency herbicide. no) —s-Triazine, C,H,,CINs 
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Smelting 


ent discovered by du Pont chemists 


Simmons-Smith Reagent. A reag 
and having a formula 


1CH;Zal 
nd between two atoms involving one 
ed to as © bond, represented 


Single Bond. A covalent bo 
Often referr b 
-BRA sometimes, applied to 


pair of electrons only. 
by a single line, &-S-> 
x bonds, e.g., Ni (P Fa)s- 

Singlet, Describing a single transition in & spectrum with other 
levels at very different energies. 


Sinigrin, CyHyKO,S:. M-P. 126°C- A 
Sintering. A process of bonding by atomic Or 


which powders are heated under pressure ; 
i ous materia 


below the M.P. Sintered glass 15 a 


laboratory filtration. 
ng the pores of pap UF 
i by the addition of rosins 


Sizing. The process of filli 
some degree of water-repellency-cither 
ing the surface of paper 


and alum (engine sizing) or bY spray! 

with glue (surface sizing). 

Skatole, 3-Methylindole, CHN. MP. s°C. A. volatile species 
present in coal tar or being formed 19 intestines by intestinal 
bacteria. 

crude oil fractions by 


Slack Wax. An oily wax% obtained from 

chilling or by the action of methyl-ethyl-ketone- 

Slag, Glass like compound oF liquid solution of oxides formed 
during the extraction of metals (smelting and refining) when 
the impurities in an ore react with a flux. For example, 1n 
blast furnace the flux used in limestone (Ca COs) and the main 

impurity is silica (SiO). The slag formed is chiefly calcium 

silicate : 


mustard glycoside. 
molecular diffusion in 


but at a temperature 
] used for 


er and providing | it 


CaCOs+SiOs —-> CaSiOs + COs 


Slaked Lime. Ca(OH): 
n a liquid. 


Slurry. A thin paste of suspen 
Slush Bath, Low temperature bath. 
Sm. Samarium. 
Smekal Defect. 


ded solid particles i 


A crystal defect. 

Smelting. A process for extracting metals from their ores by melting 
it with other materials, such aS for Zo nd Sn) oF co (for 
jron). Cu and Pb are obtained by reduction of their oxide with 


the sulphide * 
— 6Cu+SOs 


a1 + Cues 


298 Smokeless Fuel 


Ged iat 
Smokeless Fuel. A fuel that produces minimum smoke when burai 
in domestic fire place, €.g , a fuel obtained from low-tempera 
carbonization of coal. i 
Sn. Tin. 


SNG. Substitute Natural Gas. 


Soaps. Sodium and potassium salts of 
palmitic and oleic acids). 
cleansing properties of water. 


Soda Ash, Na,CO;. Sodium carbonate. 


Soda Lime. A grey material obtained from quicklime and NaOH 
solution followed by heating the product to dryness. Used 4 
a drying agent and an adsorbent for CO. 

Sodamide. NaNH,. 

Sodium Na. At. No. 11, At. wt. 22.9 87, 
D. 0.97. An alkali metal of [ 
tion 2st, Occurrs in sea water as NaCl 
of fused NaCl or NaCl—Cacl,, A 
attacked by water (kept in kerosine oil). Used as a heat 
transfer medium, conductor, a 


Sodium Amide, NaNH,. Prepared from Na plus NH,. Used it 
organic synthesis. 


fatty acids (e.g. stearic, 
Soaps are used to improve 


Sodium Ammonium Hydrogen Phosphate, Microcosmic Sal 
NaNH,HPQ,, 41,0. Colourless, obtained from Na,HPO, plu 
NH,CI or (NHi:HPO, plus NaCl. Solidifies to glasses tO 
produce specifice colours With some metal. 

Sodium Antimonyl Tartrate, NaSbOC,H,0,. Antimony sodium 
tartrate. 


Sodium Azide. NaNs. A white solid obtained by passing NO ove 
heated sodamide. Used asa reagent in organic synthesis an 
in lead azides (in detonators). 


Sodium Benzoate, C¿H;CO,Na. A white 


r0 ANA powder, solubie in water- 
Used as corrosion inhibitor 


and as an antiseptic. 
Sodium Bicarbonate. See sodium hydro 


Sodium Bisumthate. NaBiO,. A ye 
ne by heating Na.Oz and Bio 
Sodium Borate Na,B,O;, 10H,0. 


Sodiam Bromide. NaBr. Prepared b Na,Co HBr 
Ka or Br, plus hot NaOH Solution M.P. 5 2C" NaOH plus 


Sodium Carbonate. NaCO; (soda ash, Na,CO,). A white amorphous 
powder, manufactured by the ammonia soda or Solvay process 


gen carbonase, 


TY strong oxidizing agent prepared 
is 


Sodium Hybrii 
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by Brine plus ammonia (NHs) plus CO,. NaHCOs i 

. is dec - 
ed to Na,COs at 175°C. Forms decahydrates Na,COs, OHO 
when crystallized from aqueous solution (washing soda). Used 
in the manufacture of NaOH and washing soda. This salt is 
alkaline in solution due to hydrolysis : 

CO,?--++-H,0* = H,CO;+OH™ 

A white solid formed by the action of 

aOH ion or by electrolysis of NaCl in water. 
A strong oxidizing agent. Used as an explosive, in pulp 
industry for bleaching (ClO;) and as a herbicide. 

Sodium Chloride. NaCl. M.P. 801°C, D. 2.17. A white solid (common 
salt) obtained by HCI gas and NaCl solution (pure). Occurs 
in sea water (3%) | Manufactured by solar evaporation of sea 
water. Solid NaCl is used in freezing mixtures, and preserve 
food and for preparing sodium carbonate (Solvay process). The 
sodinm chloride crystal is cubic with octahedral co-ordination 
about Na and Cl. 

Sodium Chromate (VI), NasCrOu 10H,O. 

Sodium Citrate, CsH;07Nas, 2H20 (also 5.5 H:0). A citric salt. 
Used as a blood anticoagulant, to reduce blood acidity, and to 
prevent the formation of large curds in stomach of infants. 


Sodium Cyanide, NaCN. M.P. 564°C. A poison. 
Sodium Dichromate, Na:Cr:07, 2H20. 


Sodium Chlorate, NaClOs3. 
Cl, on hot NaOH solut 


Sodium Dithionate, NazS204. A powerful reducing anent obtained 
by. reducing NaSO, plus excess SO, with Zn. Used for 
removing O, from gases in presence of 2-anthraquinone 


sulphonate. 

Sodium Ethoxide, Sodium Ethylate. A white solid obtained by 
neutralization of ethanoic acid with cither sodium carbonate 
or NaOH. Used in organic synthesis and in dyeing industry. 

02°C) formed by ` 


NaF. A white solid (M.p. 9 y 
F. Used as an antiseptic, an agent 
of ceramic 


Sodium Fluoride, 
s a constituent 


NaCO; or NaOH plus H 
to prevent fermentation and a 
enamels. 
Sodium Glutamate, MSG (mono. 
H,O. A flavouring agent u 
Sodium Hexafluoroaluminate, NasAlFs. Cryolite. 
prepared by passing 


Sodium Hydride, NaH. A white crystalline solid s 
pure dry H, over Na at 350°C; Na is suspended in an inert 
medium. Reacts with water to form NaOH solution and H». 
Used asa powerful reducing t water to Hs, 

It bursts 


Conc. HSO, to HaS and iron 


sodium glutamate), CHN NaO, 


sed as a food additive. 


agent to conver 
(II) oxide to iron. 
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into flames spontanecusly when comes in contact with halogens 


at room temperature. Dissolves in liquid ammonia to form 
NaNH, (sodamide). 


Sodium Hydrogen Carbonate, Sodium Bicarbonate, NaHCO3. A white 
solid obtained by COs and NaCO; solution. Sparingly soluble 
in water. Used in baking powder and in fire extinguishers. 


Sodium Hydroxide, NaOH. M.P. 318°C, D. 2.13. A white deliques- 
cent translucent solid. Caustic Soda obtained by electrolysis 
of sodium chloride using a mercury cathode (Castner-Kellnet 
cell). Dissolves in water with evolution of heat. Its solution 
is very corrosive and highly alkaline. Used in the manufacture 
of rayon (50%), paper (15%), petrochemicals, etc. 


‘Sodium Hypochlorice, NaOCl. Used as bleaching agent and a” 
antiseptic (Cl, plus cold NaOH solution). 


Sodium Iodate, NalO;. I; and NaClO, form the salt, Used in 
volumetric analysis. 


Sodium Iodide, Nal. 
(M.P. 660°C). 


Sodium Lactate, C,H;O;Na. 
for casein. 


Formed from aqueous HI and NasCOs 


Used in calico printing as a plasticizer 


Sodium Nitrate, NaNOs, Chile Saltpeter. A white solid prepared 
from NaOH or NaCO, plus HNOs. Used as a fertilizer an 
to prepare sodium nitrite. 


Sodium Nitrite, NaNO,. A yellowish soli 3 mal 
decomposition of sodium nitrate, olid obtained by the therm! 


1 r Used for diazotization 1” 
organic reactions and as corrosion inhibitor. 


Sodium Perborate, NaBO;, 4H,O. Used in bleaching 


Sodium Perchlorate, NaClO,. Pre i ed 
to form perchlorates. $ pared by heating NaClO,. US 


cleaners, etC- 


Sodium Periodates. Used as Pii ie 
NalO,, NasIOg, etc, oxidizing agents. For example 


Sodium Peroxide, NaO. A yellowish white ioni : ed bY 
i ai lid obtaine 

burning Na in O}. Used as a bi eC, neing 
meterial for wool and wood Se agent and an oxidi 


Sodium Phosphates. Several phosphates are known such as Na:HPOs 
NaH,PO, and NasPO,, etc. Used ch as Naz itt 
and water conditioning. ed as detergents, in food 

Sodium Potasium Tartrate, Rochelle Salt, Sei K 

ali Salt, Seignette. Salt C,W,0, Na% 
mane Used as a saline aperient and reducing agent for silver 
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Sodi 
Leal Pyrosulphite, NasS.0O;. Used in photography. 
ii . 
um Saccharine, C,H;NNaOs, 2H:0. A sweetening agent. 


Sodi 

um Sili ; ili 

m Silicates Used in the manufacture of silica gel, as adhesive’ 
in detergent manufacture. Various silicates are known. 


Sodiuni 
ium Stannate, Na:SnOs, 3H:0. 4 mordant (fuse SnO, and 


a NaOH). 
odi 
we Sulphate, Glauber’s Salt, Na;SO, Commercially prepared 
lOc: NaCl and H,SO, at high temperature. Forms Nas SOs 
eee. and Na,SO,, 7H:O. Used in wood plup manufacture, 
Sodi glass and as a detergent. 
$ ium Sulphide, NaS. 
odium Sulphide (poly). Nè:S- (1=2 
s liquid NH; plus S. 
Bi Tetraphenylborate, NaB (CcHs)s Used for estimation of Kt. 
odium Thiocyanate, NaNCS. A volumetric reagent (NaCN+5S). 
Sodium Thiosulphate, NazSz0s- A white solid manufactured by 
boiling sodium sulphite with flowers of sulphur oF from 
NaSO; plus S Used in photography (hypo) to dissolve silver 
halides, Also used as mordant and io volumetric analysis 
‘ Crystallises from water as Nas H20. 
oft Detergents. Biodegradable detergents. 


Softeners. Materials added to rubber mix. 
ification with KOH. 


Soft Soap. A liquid soap made by saponi 
Sol. A colloidal consisting of solid particles distributed in tiggi 


medium. 
a low melting barss- 


Solder. An alloy used in joint metals, €-8-» 
(M.P. 800°C) or Pb—sn alloy- 

Solid Foams. A porous net work enclosing the gas 
solid system), €.-» charcoal. 

Solid Solution. A solution (solid) forme 
or compounds sbare 4 common 
(Ni—Cu alloy). 

Solid State Reactions. Reactions that take place bets 
mote solid compounds Or decomposition occurrin 
solid state, e.g, ternary oxides. 

Solubility The maximum amount of one phase (say solid) dissolved 
in the other phase (say liquid) at specitied conditions 0 
temperature and pressure. Solubility of gases is controlled 
by Henry’s law. 


4, 5). Prepared from Na in 


S:0s, 


(often in a liquid- 


or more elements. 


d when two 
eg., some alloys 


lattice, 


tween two Or 
g from the 
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} te 
Solubility Product. For a supersaturated solution of an electroly 
AB 


ABgolid = ABdissolved = At+B™ 
(solution) 
The equilibrium constant for the reaction is 


[A+] [B=] 
K=— I tP ) 
[AB] olution 


; 3 te 
However the concentration of dissolved undissociated electrolu 
AB is taken as constant and so 


[A*] [B-]=Ksp he 
where Kez is the solubility produced of the electrolyte. T 


solubility produced exceeds if either an excess of At or B'S 


added to the solution resulting in the precipitation ef 
electrolyte. 


Soluble Oil. Describing a mineral oil having emulsifiers which forni 
stable emulsions when oil is added to water. Used in meta 
cutting and grinding process. 


Solute. A substance added to a solvent to make a solution. 


Solution. A liquid system of two or more species that are disperse4 
within each other at molecular level. Solutions are homogen®” 
ous and its components can be Separated by altering the state 
of one of the components (freezing or boiling out On¢ 
components). Its properties vary continuously with, the 
proportions of components between certain limits. A dilute 


solution has small -amount of solute ideal solutio” 
follows Raoult’s low. niran jidea 


Solvation: The process of attracti 
of solvent. In general, a pr 


Solvay’s Process (ammonia Suda process), An industrial process fon 
making sodium carbonate. Also see sodium carbonate. 

Solvent. In a solution, a liquid capable of dissolving other materials 
(solids, liquids or gases). The term is arbitrary except in C85° 
gucn = chemical -reaction between some consttuents of # 
solution, 


Solvent Extraction. A process of dissolving out nog 
€ roce a substance 
a material by shaking it with a suitable solvent. 


on of an ion (solute) by molecules 
ocess of hydration. 


Solvolysis. A reaction bet: 


S ES ween a co ent in 
which it is dissolved, e mpound and the solv 


i E., solvolysis of NH,CI to form free acid- 
NH +H,0 = NHOH -++H+ 


Somatropin. A growth hormone, 


Spet 
petrophotometer 303 


Sorbic Acid, 2, 4-Hexdienoic Acid, C.H¿0:, CH;CH=CH - CH= 
CHCOOH. White solid, M.P. 134°C. Obtained by reacting 
(condensing) crotonaldehgde and ketone. Used as a food 


preservative. 


D-Sorbitol, D-Glucitol, C,H:,0s. M.P. 110°C. A alcohol corres- 
epared by reducing glucose in aqueous 


ponding to glucose. Pri 
solution using H./Ni. Used for manufacturing ascorbic acid 
(vitamine C), in food stuffs, cosmetics, adhesives, etc. 


L-Sorbose, C,H120,. M.P. 160°C. Used as an intermediate in the 
preparation of ascorbic acid. 
Sour Products. Petroleum products such as gasoline or kerosine 


containing mercaptans. 
Soxhlet. An apparatus for the continuous extraction of a solid by 


a solvent. 
Space Lattice. An array of points,in space in a crystalline structrure. 
These points may be occupied by atoms, ions or molecules. 


Spalling. The process of break-up of refractory with ultimate 


mechanical failure. 
Refined soluent having specific 


Special Boiling Point Spirits (SBP). e having 
selected boiling ranges and obtained by distillation from 
gasoline fractions, ¢.£:, SBS 62/82°C. Used as solvents. 

Specic Conductance (K). The specific conductance is the conductance 

ed between two electrodes of 1 square 


of the solution enclos A 
centimeter area and are centimeter apart. 


Specifice Refractivity, T. Defined by 
pon el 
n?+2 ° D 
=the density 


where n=the retractive index of substance and D 


of the substance. 
yes used to extend the natural 


Spectral Sensitizers. The sensitizing d 
silver halide emulsion. The 


sensitivity of a photographic si 
process is known as spectral sensitization. 


Spectral Series. A group of related lines in the absorption 
spectrum of a substance. 

Spectrochemical Series. Ligands arranged in order of their tendency 
to cause splitting at the d orbitals in complexes. The series 1s 
I-<Br-<Cl-<F-<OH-<H;0 <pyridine <NO;. 

ent intensities 


Spetrophotometer. An instrument for measuring differ 0 
of an electromagnetic radiation, in a “spectrum, usually in the 
Itraviolet regin, It measures directly 


visible, infrared, or U 


of emission 
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5 ; electro- 
(automatically) the relation between absorption of 
magnetic radiation and frequency (or À). 


: Used 

Spectroscopy. The production: and analysis of spee ind the 

for analysis of mixtures, for identifying and determ energy 
structure of chemical compounds, and for investigating 


levels in atoms, ions and molecules. 
Sphalerite, (Zn, Fe) S. An ore of Zn. 


Sphingomyelins. Phosphatides occurring in brain. 
Spindle Oil. A lubricating oil of low viscosity. 


i es t an 
Spin. A property af some elementary particles of spinning ape the 
axis In a magnetic field the spin lines up at an angle 


m ie 
field direction and precess around this direction. The Cae 
nent of angular momemtum along the field direction is ™ 

For example, an electron has values £F: 


Spinel. Mineral MgAl:0,. 


3+ 
Spinels. A class of mixed metal oxides represented by M** MOs 
(where M=Mg, Fe, Co, etc., and M3t=A1], Fe, Cr, etc.) 
Spin Moment. Defined as a ma 


n ap 
electron spins on its own a 


gnetic moment produced wbe 
xis and is given by 
=g V SSI) 


s =the 
where ps=spin moment, g=gyromagnetic ratio and S7" 
sum of the spin quantum members of individual electrons: 

ise 

Spin Quantum Number. Represents the clockwise and anticlockwise 
rotation of the electron, Two possible quantum numbers ê 
+} and —}. 


i i ` i 

Spin-Spin Coupling. A process of interaction between nucle 
spins resulting in a fine structure in nuclear magnetic resonan 
spectra. 


Spirans, Spiro-Compounds. Bicylic co 


ne 
A mpound oe only o 
atom common to both rings (spi S containing 


t0-atom), 
Spirit of Salt. An obsolete name for hydro chloric acid. 
Spodumene, LiAl (SiOs)s. A mineral of Li, 


ed 3 B 
ay Towers. A device in which the up goin the dow 
Spray ming liquid sprays. E gan tev ts 


Squalene, CsoHso0. An acrylic triterpene, 
Sr. Strontium. 


Steam Di: ton 
am Distillati 
FOF 


Stabilit 
y Constant. An equilibrium constant for a process in which 
a metal ion and 2. 


aco 3 : ; 
mplex in a formed in solution between 


ligand. 
M+A = MA; 
= MA 
[MIA] 
d the terms in bracketts- 


5 : an 
waste K, is the stability constant an 
present activities. Also 


wz AG=RITln Ki 
Stabilizing Energy. The difference in energy between the delocalized: 
for a compound. 


structure and the conventional structure 
Stabilizer. A substance added to prevent a chemical change- 
Stained Glass. A type of coloured glass prepared by adding impuri 
ties such as Cu, Ag, etc- 


Standard Electrode. An electrod: 
motive force, &.8-» hydrogen 


Standard State. Specifying standard 
pressure, at 298 K temperature, etc. 
to occur. ` 

Standard Temperature and Pressure (STP). Specifying 1 standard 
aihosphers at orc. (1.013% 10° N/m and 273.15K). 

Stannane. Tin Hydride, sna: Colourless gas (SnCl,+LiAIH, in ether 
at — 30°C) used as 4 reducing agent. 

Stannite, Cu, Fe SnS4- A mineral. 

Starch (CsHs00s)*- x polysacebaride that occurs exclusively in 
ae sa Bia 4 from maize, barley, rice, potatoes, etc. Broken 
Bown by enzymes o simple sugars. Insoluble in cold water, 
but in hot water the granules gelatinize to form an opalescent 
dispersion. Used a8 an adhesive, for sizing paper and cloth, 
in volumetric analysis (indicator) and in foods, etc. 

s of various salts at Stassfurt 


e which produces standard electro— 
electrode. 

conditions (e.g 1 atmosphere 
) for a chemical reaction. 


Stassfurt Deposits: Describing deposit 
mainly of K- 

Stationary Pbas® A solid phase (e.g. alumina) having @ large: 
surface are which is used in chromatography. 

Stationary state. A state in 2 equilibrium reaction when t 


forward and backward reactions are equal. 
Steam Water vapours at temperatures above 100°C- 
Steam Distillation. A process of separating a liquid or a solid from 
other non-volatile jm purities by distilaton in a current of 
Steam. Used for recover purifying substances. 


he rates of 


ng isolating Or 
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The process is governed by the expression : 


Mi Py 

Wa Popa a he 
where w, and we are the weights of the two components in ee 
distillate and pı and P2 are their respective partial pressu 
and pı and p are their molecular weights respectively. 


‘Steam Reforming. The process of converting a mixture of methane- 


steam at 900°C into a mixture of CO and H, (in the presence 
of Ni catalyst), 


Steel. An alloy of iron and carbon (0.05—1.5%), eg, Alloy ge 
Austenitic steel, Stainless steel (a group of Cr or Cr— 
steels containing more than 12% Cr). 

Stereochemistry. Study 


i in 
of the spatial arrangement of atoms 
molecules. 


‘Stereospecific Reactions, Describi 
and formation of bond 
resulting in a siugle 


ng reactions involving the breaking 


, n 
S at a single asymmetric carbon å 
Stereoisomer. 


‘Steric Hindrance, Describing the influence exerted on a reacting 
group by the spatial artangem 


cnt of neighbouring atoms. 
Steroids. A general term applied to substances havi ucleat 
x aving the n 
carbon skelton of the sterols, €g., bile acids, ee hormones» 
etc. 


“Sterols. Alcohols having the following structure. 


Stibine. Antimony hydride, 
‘Stibinite, SbsS3., An antimony ore, 

ibite (Zeolite). *Na;Ca [(Al,Si,) OJ G ; 
E water. ie SHO. Used. for’ softening 


Still. A plant used for distillation, 


ichiometry. The Proportion in which ele 
ae A stoichiometric compound is o aen 


ts form compounds: 
bined in small whole numbers 


ne in which the atoms have com” 
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Styrene 


A method to investigate the rates 


Sto 
Deea Eoy Spectrophotometry. 
Sia ast chemical reactions. 
anit enia A potential di 
wit. 
ace Hea SY through a 


ed by forcing @ 


fference caus 
e of electro- 


diaphragm (revers 


bility of an acid to 


lution or to accept 


A measure of the a 
KOH 


Stre 
pelt, of Acids and Bases. 
s hydroxonium ions (H,O+) in aqueous so 
ons by an aqueous base. E.g. H,SOs (strong acid), 


(strong base), etc. 


Str i 

eptomycia, CoH 9701s: 
griseus and used in its h 
in the treatment of tuberculosis 4 


organisms not susceptible to other an i 
paration of the more yotatile component(s) 
yolatile component(s) in such 


onent(s) is obtained in pure 


-biotic obtained from streptomyces 
Used medicinally 


infections due to 


Strioni 
tipping. A process of se 


ns strontianite (Sr 
y roasting the carbonate 


of a liquid mixture 
a way that the less volatile compon® 
state but the more votatile component(s) may or may not be in 
S pure state. 
t anes 
$ rontianite, SrCO;. A mineral of Sf- 
trontium, Sr. At. No. 38, At t. 87.62, M.P. 769°C, D26. A 
soft metal of Group II wit electronic configuration 5s*. Occurs 
COs) and celestine (St > 74 Manufactured 
at 300°C followed by reduction wit 


Al 
3SrO + 2Al—> Al,Os + 2Sr 
Also prepared by el trolysis of fused SrCle- Its compounds 
are PSN a Py e eechniques and flares, in glasses an in 
ceramics, etc. 
Strontium Carbonate, StCOs: A white insoluble solid (COs over 


SrO or Sr(OH)z)- 
white solid (St plus Cl, or Cle over 


Strontium 

Chloride, SrCls. s 

heated SrO). ed in fire works to give red flame- 
te insoluble salt occurring as 


Strontium AW. i 

Sulph: (070 hi 
phate, SrSO4 fr SrO, Sr(OH)s plus HaS 4. 
Nux yomica. 


mineral celestine. Prepat© 


Strychnine, CysHagNoOu- An im 
Stimulates all parts of nervous system. 8 

CsHe- Colourless aromatic 

o glassy resinous 


Styre 
tyrene, Ethylene Benzene, vinylbenzene, ae A 

; i n beatin. 
mierizes inp Manufactured 


liquid (B.P. 146° 

.P. 146°C). 
substance which Te: enerates styrene On heating: 
by alkylating E ith ethene followed bY dehydrogena- 
tion. Used for-manufacture of polymers SUC as polystyrene, 
ABS plastics etc. 
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Styrene- Butadiene Rubber, (SBR) 


4 ining 
Styrene-Butadiene Rubber, (SBR). A synthetic rubber contain 
25% styrene, 75 % butadiene, 


w ene, 
Styrene Polymers. Polymers obtained by polymerization of styr 


d as 
e.g., polystyrene. Used for making films, as latex an 
thermoplastics. 


Sub-boric Acid, (HO).BB(OH),. 
Suberane, C,Hy,. A trivial name for cyclopentane (B.P. 118°C). ‘ 
ithou 
Sublimation, The conversion of a solid into a vapour phase withe 
Passing through the liquid phase, e.g., iodine. 
f 
Sublimation Temperature. The temperature at which the vapou 
pressure above a solid is equal to the external pressure. 
; nae ae 
Submicron. efine particles which are visible in ult! 
microscope (10 my to Ip). 


BUT y ent 
Describing reactions involving replacem 


S up 
-oup in a molecule by another atom or Laie 
¢-8., the formation of chlorobenzene (C,H,Cl) by the c are: 
nation of benzene (CoH). Important Substitution reactions a 
Nucleophilic Substitution (Sx): The attacking substituent !5 
nucleophile, 


ope i n 
Electrophilic Substitution : The attacking substituent is # 
electrophile, king 
Free Radical Substitution » i is the attack’ 
AAE IEAA l $: A free radical is t 


Substrate. A term used in enzymi i le on which 
ic cule o. 
the enzyme tu ym reactions, the mole 


Succinic Acid, Butanedioic Acid, C.H,0, 


182°C. Occurs in Plants such Igae. 
as amber, sugar cane, algae, s 
Manufactured by the catalytic reduction of aeie acid. Form 
anhydride, used jn the Manufacture of polyesters, 
Bs 5 CH 2 
Succinic Anhydride, C.H,0,, f | Nal White crystals, M-P 
LCH,Co” ji 
120°C. :Manufactureg by heati cs ; £G: Used 
in the manufacture of dyestuffs and wnis acid SIE 
A Caa EN r 
Succinamide, C,H;NO,, (CH;),C(Q) NH.C(0) MP. 126°C obtained 
A ; . 126°C, 


by heating ammoniy Succinate. Used for disinfecting wate! 
Sucrase. An enzyme. 
Sucrose (Cane sugar), 


CH0. 
sugar beet. 


and 
; Extrac cane 
A disa a racted from sugar 


: a 
formed by a glucose unit ane 


Sulphonamides 
309 
fructose i : o 
oa ae reducing action, hydrolysed to glucose and 
C.H acid 
32H30 + H,O —> C,H1200 + C,Hi20s 
glucose fructose 


It has 8 hydroxyl groups. 


Su 

gar of Lead. Pb (OzC CHs)s, 3H:0. 
ohydrates which are crystalline, 
ally sweet. 

81-183°C. Used medicinally 


very 


Sug 
a a term applied to carb 
uble in water and gener 


aceae C,HiNi035. M-P. 1 
SA reating urinary infections. 
zine 2-(p-Aminobenzenesulp 
CyoHiyN,0.8. White powder, M-P. 255-256°C. 
Elfective against streptococci, stapbylococe 


bacteria. 


į and other 


C;HioN028- 


Iphosylg anidine: 
i ment of intes- 


Sul es 
z tapuaniding; p-Aminobenzenes} uanidine, 
ti ite powder, M.P. 189-190°C Used for treat 
S inal bacterial infections- 
ulpha merazi 
azi 
EA CuHrN,0:S. M- 
Sul 
5 phamethoxazole, CyoHi1Ns03S- Colourless M: 
ulphamic Acid, H N+ S037. A strong acid soluble 
plus acetoxime). Used 4S an acidimetric Pum 
S weed killer, etc. 
ee A group of hydrogen sulphides HS» to HaSe- 
ulphanilic Acid, 4-aminobenzene su id. prepared by © 
s aniline sulphate for g-10 hours 4 190°C 
ag SO,2. Derivatives : 
ulphathiazole, CyHoN202S:- inst g-haemoly 
Sul ae occi, Gonococci, etc. 

P ide (S?-). A compound of s with other elect 
Sulphi 8, NaS. Polysulphides contain (Se ; 
Sie Compounds containing the grouP >so a ; 
phite. A salt of sulphurous acid © SO)! Species- 
—)\. 4 viscous liquid (B.P. 285°C) 


s 

alpholane, C,H,02S; ( aay! 
SA 
Ca 


Sulph which solidifies to a colo 
onamides. Compounds having t 


p. 236°C. Used in blood treat- 


p. 197C. 
in water (SOs 
ary standard, 


ating 


tic streplo- 


ropositive element, 


urless solid. `, 
he grouping -S0;N<- 


Sulphonation 
310 
Sulphonation. A 

into organi 
Sulphones, 


Sulphonic Acids. Organic compounds containing the group 
e.g., be 


Sulphur, S, 
D 2.0 


3) 
: —S0:0F 
process of introducing sulphonic groups ( 

c compounds, 


4°C, 
$ p. 444. 

At No 16, At Wt. 32.06, M.P. 112.8°C, B 

.07. A non-metallic soli 
Group VI with electr 


ists iD 
Exists 
and sulphate rocks (oes sulphur, 
various attotropi ifications such as «-S, rhom 


t 
elemen 
> B-sulphur, Sà, Sz, etc. A reactive 


x jdatiom 
ith most other elements. Showa with 
States +6, +4, +2, 0 and —2. Behaves as a non- 
a great tendency to Catenation, ee Sut “SH” 
Sulphur Dyes. Dyestuffs applied from solutions een late may oF 
or polysulphide and are applied in reduced state an 
may not contain S, 
Sulphuretted Hydrogen, H,S, Hydrogen sulphide. oc. D 1.83. 
e E a Soo aao A $0.600°C 
Manufactured from SO, plus air Over a Pt or V2.0; (5 fuming 
then 400-— 450°C A solution of SO; in HSO; is nd!ed in 
sulphuric acid, Powerful dehydrating agent. Ha rtilizers 
glass, cast iron Steel. Used in the manfacture of fe 
( (NH,),SO,), explosives, Pigments, petrochemicals, etc. 


ining. 
Sulphuric Acid, Fuming. A solution of SO, in H,SO, contal 
some H,S:0,. 


Sulphur-nitrogen Derivatives, S 
meric derivatives (SN)z, S,NH, H le etc. 20> 

Sulphurous Acid, HaSOs, SO(OH),. SO. in water forms SOs. 782 
a gas hydrate, and free H2SO, does not exist. 

An unstable Oxide. med 

Sulphurdioxide, SO.. A colourless gas with typical odour. 3 on an 
by burning S, metal sulphides, H, in air or by the ason Hon 
acid on H,S or sulphite. 4 Powerful reducing agent, Solu 
behaves as an acid. Used for manufacturing of SO,. rm. 

Sulphur trioxide, SO, A gas readily absorbed by water to ford 
HSO, or by sulphuric acid to produce fuming sulphuric a 
(SO; plus O,— 


contact Process), 
Sulphur Oxyacids. Important oxy 


Thisulphuric acid 


oly- 
Ome derivatives such as SN; OF P 
H 


acids of S are as follows : 


S(O) S(OH), 
Dithionous acid O(HO) SS (OH)O 
Polythionic acid O(HO) Ss,,$ (OH)O 
Pyrosulphuric acid < O(HO) SOS (OH)O; 
Peroxymonosulphuric acid 


0:S(OH) (OOH) 


Sy 
ydnones 31h 


Sulphuryl. Compounds of >SOz group. 
aeaa (thio). The —SH group. 
uper Acids. Mixtures of mainly fluorine compounds, e.g., HF-SbF;.-. 
Strong acids. 


S : R o 
peer ceoling. A process of cooling a liquid to a temperature below 
that crystallization would occur without the separation of 


solid. 
Super Heavy Elements. Post actinide elements. 


Superoxide Dismutase (SOD). An enzyme. which brings about the 
following reaction : 
20,- + 2H* ——> H:0:+0: 
Superoxides. Compounds having the paramagnetic ion, Os”. 
Superphosphates. A mixture of calcium hydrogen phosphate, . 
Ca(H2PO,)2 and calcium sulphate. Used as a fertilizer. 


Substances (soluble) which reduce the surface 


Surface Active Agents. 
ll concentrations (mainly organic)... 


tension of liquids even in sma 


Surface Combustion A process of burning g 
way so that catalytic oxidation occurs a 


refractory. 
Surface Energy. 


aseous fuel and airin a 
t the surface of a porus 


The work done to increase the surface by unit area 
against the force of surface tension (in a system). 

Surface Tension. The force in dynes per unit length acting at 
right angles to the line along the surface of the liquid. 

Surfactant. A substance that lower surface tension, e.g., long 


chain sulphonic acids. 
Surgical Spirit. Methytated and denatured spirit by the addition of 
caster oil (2.5%), diethyl phthatate (2.0%) and methyl salicylate 


(0.5%). 
Suspension Agents. Materials used to hold up the solid in a suspen- 
sion, e.g., Bentonite. 
Sweating. A process of removing oil and waxes (low melting) from 
the cake in dewaxing processes. 
Sweetening. A process of removing objectionable odour material 
from gasoline and kerosine fractions of petroleum, x 
Sweetening Agents. Substances used for sweetenin 
sugars, saccharine, etc. BP DOSES eg, 
Sydnones. Heterocyclic compounds represented as 
CH G— On 
HNC ® | 
N—--O 


312 Sylvestrene 


‘Sylvestrene, CipHi,. A monocyclic terpene. 
Sylvine Sylvity, KCl. A source of K. 

Sylvinite, KCI—NaCl. A source of K-salt, 
Symmetry Elements. A term applied to crystals. 


Axis of Symmetry. An imaginary line drawn through the 
centre of fie oat such that on rotation through 360° about 

is line, the crystal appears uncha ice (2-fold), thrice 
(3-fold), or 4 times (4-fold), perrnrice Ofori) 

Plane of Symmetry. An imapi i h the 

- Al ginary plane passing throug 

centre of a crystal and bisects the ani ie an a way that 
one part is the mirror image of the other. 


Centre of Symmetry, A poi i : S 
i : A 3 point through w ere is reflec 
tion to an identical point in the patter. pichi 


A process for separating liquid from a gel on standing. 


Synergist. A process in which a substance (i i a 
pi ce (itself less active) enhance 
the activity of another substance present in the system. 


‘Synthesis. Formation of complex compounds from simpler ones. 


Synthesis Gas. A mixt B 
{ ing of natural met of CO and H, produced by steam reform 


“Syneresis. 


CH, + HO —+ CO + 3H; 


T 


T. Tritium. 


2,4,5-T, 2,4,5-Trichlorophenox 
A selective herbicide. 


Ta. Tantalum. 
Tactosols. A type of colloidal sols containin 
and which are capable of orientating th 


Tale. Mgs (OH): SiO. A lubricant 
containing layers of linked SiO, 
layers). Used as a filler in paint 
stituent of toilet powder. etc. 


y Acetic Acid, C.H,Cl,05. M.P. 155°C. 


g non-spherical particles 
emselves, 


(French chalk). A silicate 


tetrahedra (electrically neutral 
S, rubber, insecticides, a con- 


Tartronic Acid 313 

Tannase. A class of moulds containing an enzyme which splits 
tannins (ester type), €-8-» Aspergillus. 

Tannic Acid, Gallotannic Acid, Tannin, A yellowish powder (M.P. 
210-215°C). 


CHOR 
H OR 
OR H 
RO H 
H OR 


R=Galloy! m-digalloyl, m-trigalloy! ? 
Tanning. A process of changing skins and hides into useful leather. 


Tannins. A class of amorphous substances present in plants, obtained 

by extracting the raw materials with water Or other solvents 

itati ith lead ethanoate. Gives a blue-green 

Used in the treatment of hides to make 
he textile industry. 


At.wt. 180.948, M.P. 2996°C. D. 16.6. 
A transition element of Group V with electronic configuration 
with alkali metals 


6s? 5d3. Prepared by reduction of Taz Os wit! 1 
or by electrolysis of fused fluorides. Used in surgical appliances. 


Tapiolite. Fe Ta,O.. A mineral of Ta. 


Tar. A non-aqueous liquid condensate obtained from t 
tive distillation of carbonaceous materials. 
Tar Acids. Compounds mainly of phenols. Obtained from tar 
-(tar-+-NasCOs followed by COz reaction). 
ic hydrocarbons. Used 


Tantalum, Ta. At. No. 73, 


he destruc- 


Tar. Oils. Phytotoxic oils containing aromat 
to kill insect (eggs) in trees. 


‘Tartar-emetic. Antimony potassium tartrate. 
HOOC (CH.OH):.COOH. A crystalline hydroxy 
2,3 —dihydroxybutanedioic acid). M.P. 170°C. 
Occurs in two optically active and two inactive forms. Occurs 
in grapes. Manufactured from tartar argol and wine lees by 
precipitation as Ca-salt followed by action with H5SO4. Used 
in drinks, textiles, etc. 

Racemic tartaric acid, (+) has M.P. 273°C and mesotarta- 
taric acid (1H:O), M.P. 140°C (anhydrous). 


Tartronic Acid, Hydroxy Malonic Acid, HO,C.CH(OH).COOH. 
Obtained by heating dinitrotartaric acid in aqueous solution 


(M.P. 160°C). 


314 Tautomerisnr: 


Tautomerism. A phenomenon Tesuslting from the migration of a. 
hydrogen atom within a molecule. 


Tau Value, z. 
Tb. Terbium. 
Te. Technetium. 


A measure of shift in nuclear magnetic resonance. 


TCNE. Tetracyanoethylene, 
Te. Tellurium. 


Technetium, Te, At.No. 43, At. 
A transition m 


Teflon. Fluorine: containing Polymers 
TEL. Lead tetraethyl. 


Telluric Acid, Te (OH), 
chlorate (V) 


Teliurides, 


Obtained from Te in aqua regia and 3 


Binary derivatives of Te with other elements, 

Tellurium, Te. At. No. 52. At. wt. 127°60, M.P. 449.50°C, D. 6.24.. 
A Silveny clement of VI group with electronic configuration 
5s? Spt, Shows oxidation states ~2, +2, +4 and +6. Used 
1n minerals, in stainless Steel (Poisonous compounds). 

Telomerization. A rocess of Polymerization Or condensation of 4 
few molecules of Olefine to for 1 i oly- 
mers, e g, (eae). m low molecular weight p 


Temperature Scale. A practical scale for 


Tempering. A process of reheatin 
reduce hardness, tensile 


measuring temperature. 


Ea quenched steel {200-553°C) to 
strength and relive internal strength. 


Tetratogen. A chemical used to Produc 


tumours, 
Terbium, Tb. At. No. 65, At. ws 158.93 j A 
E “>> M.P. 1360°C, D. 8.28. 
anen E of lanthanide free eee and +4 
grat es: Used asia laser material (sodium terbium 
Terebene. A mixture Of terpe 7 ion 
of several acids on ihsas hydrocarbon Obtained by the actio. 
a Gna 4-benzene dicarboxylic acid), CgHCs: i 
Terylene, ee 300°C) “Used for producing 
Ternay C escribi 
| ee Ne P sccm said having three elements, 


e malfunction in the form of | 


Te etraethyl Lead 315 


Terpenes, Strictly terpenes are volatile, aromatic hydrocarbons 
having the empirical formula CyoH:s. Broadly speaking, the 
term includes sesquitrepenes, CisHs,, diterpenes, CoH: and 
even high polymers. Terpenes are characteristic products of 
many varieties of vegetable life and important constituents of 
most or dants. 


Terpheayl, (p-Diphenyl benzene). Used in heat transfer fluids. 
1, 8-Terpin, Terpine, CipHloO2 A monocyclic dialcohol having cis 
and trans isomers. 


Terpinenes, CisHig. Monocyclic terpene having a, B and y isomers. 


Terpineols, CioHi,O. A monocyclic terpene alcoho] obtained by 


dehydrating terpin. À 
Terpinolene, CipHig. A monocyclic terpene obtained by the action 
of acids on pinene. 


Tetraborane, (10), BHi. A boron hydride. 


Tetracene, 1-(5-tetrazoly!) —4 Guanyl Tetrazene, 
A pale yellow solid used as detonator. 


Sym.-Tetrachloroethane, Acetylene Tetrachloride, 
colourless toxic liquid (B P: 146°C). 
CCI,=CCl. B.P. 121°C. Used 


Hydrate, C,H N10. 


HCCI, CHCh. A 


Tetrachloroethane, Perchlorocthylene, 
as a dry-cleaning agent (solvent). 


Tetracyanoethylene, TCNE, (NC); aes CMs 

.P. 200°C). A strongest x-acie. c 

7,7,8,8 eae anaana eS TOCNO, P Accepi d o: 
from suitable donors, forming & radical anion. Use Sonor 
metric measurement of free radical percursors, c3 
heatsensitive resistors. Í 

Tettacyclines. A class of antibiotics obtained fro 
Tetracyline has the structure : 


A sublimable solid 


m streptomyces. 


m antibiotics activ 


e against Gram- 
e bacteria. ; 


They are broad spectru 
Positive and Gram-negatiV 


Tetracthyi Lead. TEL. 


PP 
316 Tetraethylpyrophosphate TE 


5 pe d as 
Tetraethylpyrophosphate, TEPP, C,Hs0,P;. An insecticidal use 
a direct acaricide or aphicide. 


irected 
Tetrahedral Compound. A compound having four bonds A 
towards the corners to a Tegular tetrahedron (bond angle 
109°) e.g., CH,. 


Tetrahydrocannabinol, Ca: H2903. 
(marihuna) found in Cannbis 


Tetrahydrofuran, THF, C,H,0. A solvent for resins and used 10 
tetrahydrofuran polymers. 


Tetrahydrothiophen, THT. 
Used to provide an od 

Tetralin, 1,2,3,4 —Tetrah 
used as a solvent 


ish 
An active component of hashi 
Sativa. 


Colourless mobile liquid (B.P. 119°C). 
our to domestic gas supplies. 


ydronaphthalene, C1H3». A colourless liquid 

for fats, oils and resins. 

Tetramethylsilane, TMS, (CH3), Si. 
standard for proton magn 

Tetrose. A carboh 
tetrose, 


Tetryl, N-2, 1,6-Trinitrophenyl—N-methy] nitramine, C,H;N;0s. 4 
pale yellow powder (M.P, 129°C). A stable explosive. 
Th. Thallium. 


Thallium, Th. At. No. 81, At. we. 204.383, M.P. 303.5°O, D. 11-85- 
A soft malleable greyish metal of Group If. Occurring in 
crookesite (Ag, Cu, TI)-Se. Electronic configuration 6s? 6p: 
Its compounds are used in poisons, glasses and in electronic 
appliances. 


5 ce 
Used as an internal referen 
etic resonance spectroscopy. 


ydrate containing 4 carbon atoms, e.g., 4-aldo- 


Theobromine, 3,7-Dimethy1 Xanthin TA 
obtained from cacao seeds "© CHNO. An a 
Analytical 
investigation of thi Eni 
pound or complex, e.g., DTA (differe action of heat on a 
DSC (differential scanning calorimetry) 
Thermal Cracking. A process to increase the gasoline yield from a 
crude oil. 


mitit Process. A process of reduction b Al a 
Ther metal oxide (Fe,0,) uses ‘ uction by Powder and 


to produce heat for welding, 
Thermobalance. A balance 


e in which a sample can be heated to 
allow thermal analysis, 


Thermochemistry. A branch of chemistry involving the heat changes 
accompanying heat changes, 


Thiocarbonic Acid 31T 


T ; 

hemodynamics. The study of heat and other form of energy and 

E e various related changes in. physical quantities. 
emodynamics, First Law of. The total energy of an isolated 
Rees remains constant. The energy is transferred from one 

orm to another. Mathmatically, 

dq=dE+w 

where dq=the heat transferred to the system, 
in internal energy of system and w is the work done (external). 


Thermodynamics, Second Low of. ‘Heat can not of itself transfer 
from a colder to warmer body’ or it is impossible for a self- 
acting machine, unaided by an external agency, to convey heat 
from a body at a low to one at a high temperature. 

Thermodynamics, Third Law of. ‘For a perfect crystal at absolute 
zero on the kelvin scale the entropy is zero’. 


Thermogram. A plot of weight against temperature. 
Thermoplastic Resins. Describing resins which get softened by 
heating and harden again on cooling. 
Thermosetting Resins. Resins which on moulding become infusible 
and insoluble. 
THF. Tetrahydrofuran. 
Thiamine, Anearine, Vitamin Bi. 
of which causes beri-beri 
by heating above 100°C. 
the germ of cereals. 
1 
S 
Thiazole Ring. 5 /N2 


4 Ns 


dE=the increase 


An anti-neuritic factor the absence 
disease in human body. Destroyed 
Important source 1s yeast, eggs and 


Thickening. A method to recover a solid(s) in the concentrated 
form from a slurry or suspension. 


= =3 
Thieny] Ring. Il Il 
5Ns/2 
i: 
Thin Layer Carmatography- See Chromatography. 


Thio. Containing S. 
Thiocarbonates. Salts of thicarbonic acids. 
Thiocarbonic Acid, HzCSs. Used for destroying fungus phylloxera 


inhi me 
318 hiochro 


‘Thiocbrome, C)sH,,N,OS. A yellow solid (M.P. 227-228°C) extrac- 
ted from yeast and prepared by oxidizing thiamine. 


Thiocyanates. Salts of thiocyanic acid, eg., AgSCN. Used as 

photographic sulphur sensitizers. : 
Thiocyanic Acid, HSCN. Gas at room temperature but polymerizes. 
Thiocyanogen, (SCN),. 


Thiokols. Polysulphide polymers. 

Thiols. A name for mercaptans, 

Thiomolybdates. Bidentate ligands, e.g., [MOS,]?-. 

Thionic Acids, H.SnO,. 

Thionyl. Compounds containing >S=O groups. 

Thiony! Chloride, SOCI; Obtainea by SO, plus PCI, Used for 


dehydration of metal chloride hydrates and for converting 
COH to CCI grouping. 


(A liquid). 


SAS 
‘Thiophene, C,H,S, || Il 
A72 


1 


A colourless liquid with smell that of benzene (B.P. so 
Prepared by heating sodium succinate with P,S;. It conta! 
mobile x electrons, 

‘Thiosulphates, Salts Containing (S,0)?- 


Thiouracil, CHNOS. Wh 
of thyroid gland. 


Thiourea, CH,N,S, S=C (NH,). A white crystalline solid (M.P. 


172°C). Manufactured from H,S plus cyanamide. A photo- 
graphic sensitizer. 


‘Thixotropy. A process of transformation of isothermal gel-sol by 
shaking or other means (mechanical only). 


Thorium, Th. At. No. 90, At.wt. 232.04, M.P. 1750°C, D. 11.7. A 
toxic radioactive element of actinoid series. Occurs as mon 
and thorogummite and monazite. Prepared by reducing Th A 
by Ca. Attacked by hot water and dilute acids. Shows a 
state. Forms *°U (from *#Th) and Th O, (a catalyst in 
Fischer-Tropsch process). Used as an Oxygen remover in the 
electronic industry. 


Thorium Oxide. Th Oz. A white salt. 
Thortveitite, Sc,SisO,, A source of Sc. 


ions. 


ite powder used to decrease the activity 


Tin, 319 


T 
eee C,H,O,. A tetrose sugar. 
hi r 2 j i 
une: An enzyme which catalyses the reaction of fibrinogen to 
brin in clotting blood. Í 


Thuj 4 
hujane, C,oH,s. A dicyclic hydrocarbon, a colourless oil (mobile) 
B.P. 157°C. 


g smell of menthol. Occurs 


T] . 
hujone, C;,H;,O. A colourless oil havin 
one present in thuja, worm 


asa and 6 thujones. A dicyclic ket 
wood, etc. 


Thujyl Alcohol, CioH,s0. A secondar, 
wood oil. 


Tholium, Tm. At. No. 69, At. wt. 


y alcohol present in worm 


168.93, M.P. 1545°C, D. 9.332. 


A soft, ductile silvery element of lanthanoid series. Forms 
a series of -+3 compounds (Tm°?*-pale green). Used as a 
portable source of X-radiation after neutron irrdiation. 


Thymine, 5-Methyluracil, 5-Methyl 2, 6-Dioxytetrabydropyrimidise, 
C;H.N2O2 


321-325°). 


4O. A cone 
Used 


deoxyribose nuclei acid (M.P. 

Thymol, 2. Hydroxy-1-Isopropyl-4-Methyt-benent, CoH 
stituent of oil of thyme, manufactured from piperitone. 
as mouthwashes aad a limited antiseptic. 

Thymol Blue, Thymolsulpbonphthaleien. A member of sulphonphthalein 
group of indicators. Works in two pH ranges, e.g, 1.2 (red) 
to 2.8 (yellow) and 8.0 (yellow) to 9:3 (colourless). 

‘Thymolphtbatein. CyjH=Ou An indicator of pH range of 9.0 
(colourless) to 10.5 (blue). 

Thyroid Hormone, Thyrotropine. 
stimulates the thyroid gland 
thyroxine. 


Thyroxine, CısHul NO, A hormone of thyr 
hormone leads to .goitre, myxocdema an 
excessive secretion causes Grave’s disease. 


Ti. Titanium, 
Tin, Sn, At. No. 50, At, wt- 118.70, M.P. 232°C, D. 7.28. A 
H,C—C—H 


l 
H,C—C—COOH 


A constituent of 


n hormone which 


A glycoprotei 
10,000) to produce 


(M. wt. abaut 


oid. Deficiency of 
d cretinism while 


320 Tin Alloys 


white lustrous metal of low-melting point of Group IV with 
electronic configuration 5s*5p?._ Occurs as cassiterite or tins- 
tone, SnO,, which is reduced with C. Metal has three allotropic 
forms, e.g., grey tin («) stable below 13.5°C, a brittle powdet, 
y-Sn (stable above 161°C) and Sn (white) stable above 13.5°C- 
The metal is attacked by halogens and conc. acids. Shows 
oxidation state of +4 (SnCl,) and +2 (SnCI,). Used in the 
alloys formation in coating steel, in glass coatings and aS 
fungicide. 


Tin Alloys. Forms various alloys such as Brittannia metal, fusible 
metal, Babbitt metal, bell metal, antifriction metal, bronze, 80” 
metal and pewter. 


Tin (I) Chloride, SnClz (Siannous chloride). A white solid (M.P-) 
247°C) obtained from Sn and gaseous HCl. Acts as a reducing 
fee ço mbings with NHs and forms hydrates. Used as 4 
mordant. 


Tin (IV) Chloride, SnCl, (Stannic chloride). A colourless fuming 
liquid, soluble in organic solvents (B.P. 114°C). Prepared from 
Sn and Cle. Dissolves S, P, Br and Is. Dissolves in conc. C 
to form (SnCl,)*~ anion. 


Tincture of Iodine. - Alcoholic solution of iodi ining iodine 
(2.5%) and KI (2.5%) ion of iodine containing 1 


Tin Hydrides, SnH, (— 52°C), Sn,H,. Co ing Sn—H 
bonds. Good reducing ee m pounds of Sn having 


Tioniog. A process of coating of iron with tin. Used for manufac- 
turing tin-cans. 


Tin (11) Oxide, ShO. A dark green ‘or black solid obtained by preci; 
pitating the hydrated oxide from a solution of Sn (II) ions 29 
dehydrating the product at 100°C. Forms complexes. 


` Tin (IV) Oxide, SnO,. Occurs in nature as cassiterite or tinstone. A 
colourless crystalline solid obtained as hydrate from Sn dv) 
solution and dehydrated to SnO, Exists as hexagonal Or 
rhombic crystals. Insoluble in water. Used as a ‘putty pow er 
for polishing glass and metal. 


Tin Salt. SCl, 2H,0. 


Tin Stone, Sn'Qz. 
Tin (If) Sulphide, SoS. A grey solid obtained fr Sat 
900°C. om Sn and 


Tin (IV) Sulphide, SnS,. A yellowish solid prepared from a solution 
of Sn (IV) by HeS or Sn plus S. Forms a yell s T 
gold) when heated with NH,Cl and S. yellow solid (mosat 


Titanates. Compounds of Ti such as Ti (OR),. Used as catalysts. 


Toluene 32) 

Titani : 

easing O, 20, At. wi, 49, M P. 1660°C, D 4.5. AĘtransi+ 
Ot metal occurring 2s ilmenite (FeTiOs) and rutile (TiOs)- 
S tained by reducing TiCl, with Mg. Group IV element wit 
neon configuration 3d? 49%. Stable oxidation state is +4 
S iOa). Tiis reactive at high temperatures. Used as a li 

eight construction material and its compounds such as Ti®;4.8S> 

a white pigment. d 

Titanium Alloys. Forms alloys with Fe Mn, Cr and Fe. 
aircraft industry and for making engines. 


Titanium Carbide, TiC. A steel grey solid. Used an a 
steel manufacture and in tool tips. 

Titanium Dioxide, TiO,. Occurs naturally a 

rutile (tetragonal), prookite (orthor 

(tetragonal). An important white pigm 

lysis of purified TiOSO, oF TiCl, or 

flame. 3 

cess in volumetric analysis involving the addition of 
i t) to a solution of 


f known concentration (titrant) i 
urette until the equivalent 


a solution 0 

unknown concentration from a 

point or end point of the titrant is reached. Volumetric titra- 
indicator. Electrical methods 


tion may or may not require an 10 
are also used for titrations. 
TI. Thallium. 
TLV. Threshold limit value. 
Tm. Thulium. 
TNT. Trinitrotoluene- 
ce secreated by the skin glands of 


Toad Venom. A poisonous substan 
toad. 

Tocopherols. The methylated derivatives of tocol, ¢.8+ a-tocopherol 
(C2902) g-tocopherol (CosHssO2)s y- tocopherol (Car HasO2) 
and y-tocopherol (CarHasO L 

Tolan, CsH;C=C.CoHs- Dipheny! acetyle 


Tollen’s Reagent. An ammoniacal solution 
used as a test for aldehydes (formation o 


g 

Toluene, C,H, aes (methyl benzene). 
Il 

NA 


steam volatile and refrac 
fractions (rich in naphthe 


Used'in: 
deoxidizer in: 


s three crystalline forms: 


Titration. A pro 


ne. 
of silver oxide which is 
f Ag-mirror). 


A colourless (B.P. 111°C), 


d from petroleum 


repare 5 
forming in the 


tive liquid. P: r 
talytic re 


nes) by Ca 


322 Toluene-2, 4- Diisocyanate TDI 


presence of Hs Or by the carbonization of coal. Forms ee 
acid (by chromic acid or HNO), benzaldehyde (mild oxidati id 
TNT, trinitrotoluene (by vigorous nitration) and sulphone R 
{by sulphonction). Used as a solvent, a constituent of hig 
octane aviation and motor gasoline. 


Toluene, 2, 4-Diisocyanate, TDI, CoH«N2O3, C5H\(NCO),. A Nault 
(B.P. 120°C) prepared by nitrating toluene. Used to fo 
polyurethane. 


0-Toluidine, 2-aminotoluidine. Colourless liquid (B.P. 198°C). 
Obtained by reducing 2-nitrotoluene, o 
p-Toluidine; 4-aminotoluidine, Colourless leaflets (M.P. 45 C). 
Prepared by reducing 4-nitrotoluene by Fe/HCl. 
. Tolayl. A group CH,C,H,CO— 
“Tolyl. The group CH;C,H.CH,—. 


“Topaz, Al.SiO, (F, OH). Used as gemstones (transparent crystals) 
and in glasses and glazes. 


qual to 1 mm of Hg pressure. 
Tosyl. Esters of toluene sulphonic acid. 


Town Gas. Fuel gases containing more than 50% Hs and 10-30% 
methane together with CO and Na. Obtained mainly by carbo- 


nization of coal at 1250°C or by complete gasification of coal 
(Lurgi process), 


Toxaphene. An insecticide (CyoHoCl, 


Yanda ellow we lid, It 
is chroniated camphene. yellow waxy soli 


the course Of a reaction (or process) with the aid of a counter. 
E g. radioactive iodine or radioactive Oxygen (80), 

Tractor Vapourizing Oil, TVO. A variety of kerosine used for spark 
engines of low compression ratio. 


Trans. A term used in isomerism and Tepresents ©Pposite positions 
of a group ina molecule. 


Transaminase. An enzyme, 
Transferin. A protein, 


Tranformer Oils, They are highly refined oils of low Viscosity, high 
resistance to Oxidation used to Cooling and insulation in trans- 
formers. 


ition Elements. A class of elements of the Periodic ta i 
te eae filled ‘d’ shell. Three series of elements wee baying 


4 if Sc 
to Zn, Y to Cd and La to Hg. The first clement of EIS 


Triethy. 
ylene Glycol, Triglycol a 


1 A 
don ei ‘d’ shell while the last one has 10 electrons in ‘d’ 
tendenc a elements have variable valency, coloured ions an! 
apaci o form inorganic complexes. Their salts are para- 
Transitio Ve 
high Rare (activated | complex). The transition state is the 
pass Leme configuration through which the reactants must 
Aad aie becoming products. The transition state decomposes 
a definite rate to yield either the reactants again Or the final 


products. For the reaction, 
KEYZ- X NCZ 7 XY+Z 
eS 
Activated complex 
The decomposition*of transition complex either to reactants Or 
] conditions. 


to products depends upon the experimenta 
which one (allotropic) 


Tra i 

tsiti 

arion Temperature A temperature at 

T ‘orm of a substance is converted into another form. 

ra . a 
Usmutation. The proces e element into 

another by the radioacti nt of the 
nuclei with particles (e.g, s, neutrons, etc.) 

Gan e e aH 

—> 2 2) 

3 lit P 2 
of the total current carried 
duction. 
sbestos miner used in 


ation of on 


s of transform 
or by bombardme 


ve decay 
a-particle 


The fraction by a 
Jectrolytic con 


gs (SiOn): 404 


Trans 
ransport Number (t).. 
particular ion in è 


Tremolite, (OH): Cas 
resistant filters. 
Triazines. Compounds containing sym—Cs 
Tribasic Acid. Describing an acid containing 
hydrogen atoms in the molecule, € g» HPO. 
1, 1, 1-Trichloroethane, CCl3.CHs: A solvent and a metal cleaner 
prepared by chlorination of ethane. 
A colourless liquid (B.P. 87°C). 


‘Frichloroethene, CHC1=CCl2- 
dehydrochlorination of tetrachJoro 


Manufactured by the 
Used in scouring of wool and as a solven: for 


acid 


Ns rings. 
three replacable 


ethane. 
soyabean oils. 
less liquid (B.P. 24°C}. Used 


Trichlorofluoromethane, CI,CF. A colour 
as an integral standard in spectroscopy- 
Triciinic System. A crystal system. 
Tridymite, SiO,. i i f sili icks, s 
between EE casey i eet 
H,OCH:CH,OCH,CH;:OH. 


Triethylone Glycol, Triglycol. HO CH,-C 
s a plasticizer and a humidity controller. 


ii: Triethyl Phosphate - 


Triethyl Phosphate, (C,H;0),P=0. Colourless liquid (B.P. 216°C). 
sed as a polar reaction medium, 


Triethyl Phosphite, (CsHsO)sP. Colourless liquid (B.P. 156°C) used 
asa deoxygenating desulphurizing agent. 


Trifluoroacetic Acid, CF,COOH,. Colourless liquid (B.P. age 
fumes in air.’ A Strong acid (pka=0.3) used as a cata y 
esterification Teaction. 

Trigol. A trivia] Dame for triet 


Trigonal System. The 
principax axis, 


Tri-iodomethane, CHI; Iodoform. 


Triłene. Trichloroethylene whe 


hylene glycol, 
crystal system with a three fold axis as: 


n used as an anaesthetic. 

2,4,6-Trinitrotoluene, TNT. A yellow crystalline solid obtatined Py 
nitrating methylbenzene or by direct nitration of toluene wit 
a mixture of HNO; and H (0) 


2SO,. 
CH; 
l CH, 
a HNO, + H,0, 
l Te SES ONZ \ NO 
Vv i 
Yaa 
NO, 


Used as a Violent and highly expos 


as, ive (less sensitive to shock 
and friction). 


Triose. A carbohydrate. 


Triphenylene, 9, 10. Benzphenanthracene, Ci Hye. Exhibit fluorescence 
in solutions Occurs in Coal tar (M P, 199°C), 
Triphenylmethane Dyes, A group. of dyestuffs derived from triphenyl 
methane (PhCH) and diphenyl naphthyl methane, 
iphenyl Methyl, Ph;C. Isolated in the bimolecular form, hexa- 
pap phenylethane, a colourless solid, M.P. 145-147°C, 


Triphenylphospine, (C,H,),P. Colourless crystals (M.P. 82°C) used 
as a stabilizing agent for derivatives of some transition metala. 

Triple Bond. A covalent bond containing three bonding pairs of 
electrons between two atoms. 


iple Point. The only pointina one somponent system at which 
Trip three phases gas, liquid and solid co exist £8.. the triple point 
of ice, water and water vapour is 0.0073°C at 4 torr pressure, 
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es 
at a A type of diatomite. 
ate cene, CooHs4. Colourless solid (M.P. 255°C). 
Trt ioe Acid, H)S,0,. A polythionic acid. 
anaes A radioactive isotope of hydrogen occurring in natural 
lo, rogen (lin 10’ parts). Tritium decays with emission of 
e SnenEY ß-radiation to form “He. Used as a tracer and in 
ermonuclear reactions. Prepared by the deuterium bambard- 
m ment of some light atoms. 
riton B. A trade name for benzyl trimethyl ammonium 
T (40% solution in methanol). Used as a catalyst. 
rona, Na,COs, NaHCOs, 2,0. Naturally occurring species formed 
wees by evaporation of soda lakes. ' 
ibaa 3-Tropanol, CsHi;NO. A solid, M.P. 63°C. 
ae 2-Hydroxy derivatives of cycloheptatrienone. 
ropylium ion. The positive ion C;H,* having a symmetrical seven- 
; membered ring of carbon atoms. 
Truton’s Rule. For liquids. an expression 


MAR constant 


hydroxide 


where AHvap is the latent heat of vapourization of liquid, M is 
the molecular weight and T is the boiling point of liquid (deg 
lue of about 88 J mol Ka 


} K). Normal liquids have a va 
Trypsin. A digestive enzyme formed in pancreas (as trypsinogen). 
Tryptophah, «-Amino-8-indolylpropionic acid, C1,Hi2N202- An essen- 

tial amino acid. 


Tung Oil, China-wood Oil.. An oil which dries rapidly and obtained 


from the nuts of A/eurites cordata and Aleurites fordii. 
Tungstates. Compounds of W obtained by dissolving WO; in NaOH 
solution followed by cation exchange, © 8. Na,;WO,, 2H;:0. 


Normal tungstates contain (WO,)*- lons. 

Tungsten, W. At. No. 74, At. wt 183.8, M.P. 3410°C, important 
ores are: wolframite (Fe, Mn) WO,, Scheelite (CaWO,) and 
Stolzite (PbWO,). Used to form steel alloys, in electric lamps, 
in electric contacts, etc. Dissolves in Na,O2 or KNO,—NaOH. 


Belongs to Group VI and shows oxidation states from +6 to 


Tungsten Alloys 


Tungsten steels—contain upto 18% W, 
Steelire—contains W, Cr and Cu and is a very hard alloy, and 


Cu-W and Ag-W alloys—used for making electric contacts. 
Tungsten bronzes —MnWOs (Mn=unipositive metal 0<n<]) 
Coloured compounds. 


326 Tungsten Carbides: 
Tungsten Carbides (W.C and WO). Produced by heating W powder 
with C. Extremely hard and are used for making cutting tools. 
Turbidimetry. A technique of quan 
the absorption by a colloidal 
aid of Spectrophotometry. 
Turbidity Indicator, An indica 
the titration of glycine 
lence point is small). 
Turkey Red Oil. A sulphonated Castor oil. 
Turpentine. A group of light vol 
distillation from coni 
for thinning paints. 


Turgniose, Al,(OH),PO,, H2O, plus some Cu, used as a gun stone. 

Tyndall Effect. When a beam of light is led into a colloid, its path 
becomes visible due to scattering caused by the particles of the 
disperse phase. This is known 


titative analysis used to eine 
dispersion of precipitate with 


tor (e g., weak organic acid) used von 
(where the change in pH near equiv 


atile essential oils obtained By 
ferous trees. B.P, 150°C, D 0.85. Use 


Tyrian Purple, CicHsBr.N20,. 


Tyrosine, p-Hydroxyphenylalanine, 2-amino-3 (4. droxyphenyl)— 
propanoic acid, CsHyNO,, M.P. 314-318°C, vA Ieee soluble 
amino acid obtained from Proteins, 


A purple dye. 


U 


U. Uranium. 


Ubiquinoaes, Conenzymes Q. A family of 1, 4benzoquinones which 
occur in nature. 


Ulexite, NaCaB;O,, 8H,O. A source of borate, 
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Ulma 

Bi i A F 

pre A reaction for the synthesis of diaryls by the con- 
sation of aromatic halides with themselves Or other aromatic 


halides in the presence of metals, e.Z., Cu-powder. 


Ultr R , 
acentrifige.. A high speed device used for separating out very’ 
Sit particles or to carry out sedimentation of colloidal sols by 
ing them to large forces. Used to find molecular weights: 


of big molecules, ¢.8-, proteins. 


Ultrafiltration. A technique of filtration in 
dal dimensions are separate 
stances by drawing the sol liquid t 
ing very small capillaries. Also use 
organic molecules in aqueous solution an 


lons. 

Ultramarine. A blue colour aluminosilicate © 
clay, S and NasCOs, SiO, etc. (a pigment). Contains ( 
framework together with S or Se. 


pe. A device for examining 


hrough a me 


d for sedime 
d of heavy inorganic 


btained from chine 
Al, Si)Oz 


particles of size 5 to 10 mp- 


e of vibrations (vee2 x 10° cycles per second) 
i ts to quartz, tourmaline 


alternating curren ) L 
i magnetism on ® 


or rochelle salt oF by th 
rod of magnetic material immersed in a liquid. Used to investi- 
gate fast reactions, for cleanin to bleach solutions of 
coloured dyestuffs, ete- 
Ultra-Violet Absorbers (light stablizers)- Compounds which absorb- 
u.v. light and dissipate energy without producing any harm. 
Ultra-Violet Light (u.y.). A term of electromagnetic radiation with 
wavelength (A) less than 3600°A. It possesses greater enerey 
than visible ra iation. Used to induce photochemical reactions 
(less penetrating power)- Ordinary glasses ar 1 
to these waves- Quartz js used for making lenses and prisms for 
used with u.v- light. 


Umber. A brown powder (pig 
(containing MnO»). 
Uniaxial. Crystals having © 
Unimolecular Films. Unimolecul 
ing some insoluble oils and fa 
of water. 
Unimolecular Reaction. A reaction in which only one T 
molecule) is involved, 2-8- a radioactive decay 
Ra —> Ra +a 
PEIRE PCl, + Cle 
lattice which, wher 


rtion of the space 1 
distances equal to its owp 


Ultramicrosco 


Ultrasonics. A typ 
produced by applying 


ment) occurring naturally as Fe(OH)z. 


ne principal axis. 
ar monolayers obtained by dispers- 
ts (e.Z > stearic acid) on the surface 


eactant (sayy 


or 


Unit Cell. The smallest po 
moved in different directions, 
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dimensious waong ihose directions, develops the whole of the 
space lattice of crystal. 


‘Unsaturated Polyesters, Low M.wt. polymers with carboxylic ester 
grouping and double bonds. Used as Co-polymers with mono- 

mers in free radical Polymerization to form very strong cross- 

linked structures, 

‘Uracil, 2, §-Dioxytetrabydropyrimidine, c ituent of 
ribose nucleic acid (M.P. 280°C), OSA aie for 
treating cancer, 


Uranium, U. At No. 92, At. wt. 238.029, M.P, 1132,3°C, D 19.07. 
A toxic Tadioactive Silvery clement of actinoid seri ob metals. 
Occurs as three sctopes, eg, y (0.005%) 23 (0.0171 %) 
and “PU (99.283 %) in pitchtlende 20s), uraninite (UOs+X)s 
carnotite (KOO,VO,, 1. . H20). Prepared by reduction of UFs 
with Mg at 700 C. Fossil U is used in nuclear weapons. 238 U 
is a source of fissionable Plutonium, pons; 

Uranium Oxides. U forms oxides such as U i i On, 
UsOs (the stable oxide in air), U,O,, Ua etali) U 

Uranyl Derivatives. Compounds of U(VI) Contain; F UO: 
grouping. Most uranyl derivatives have MES nean Tear 
and exhibit bright green fluoresence when itradiates 

“NH; | 


| | | 
Urea, CH,N2O., | TO l (carbamide). 


UNH, J 


(M.P. 132°C) first obtained by Wohler (1828) by evaporating 8& 


solution of ammonium cyanate, Manufacture, h O; 
with ammonia at 200°C and 400 at m rese Tee E in 


urine of mammals and blood of mammals. Used as a fertilizer- 


Adduction. A process of Separating nor 
Urea petroleum distillates (C,;—C,,), mal alkanes from 


lic proeess taking place in 1; 
Urea Cycle. A cyclic p 8 place in liver to excrete excess 
No as urea. 


Urease. An enzyme. 


A white crystalline solid, 


Ureids. Compounds of urea and organic acids, e.g., barbituric acid. 
Urethane, Ethyl Carbamate, NH,COOC,H,. Used as anaesthetic. 
Urethanes. Esters of carbonic acid (NH:-COOH), 


See -Trihydroxypurine. A colourless Powder. ibas; 
Ynte K A Taos two series of salts, Prepared A dibasic 


by fusing 
glycine with urea. 
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Uricase 
ae An enzyme present in kidney and liver. 
. Ultra violet. 


y 


V. Vanadium 

Vaccenic Acid, Trans-11-Octadecenoic Acid, CH:(CH:)s CH= 
CH(CH:). COOH). An only naturaily occurring fatty aci 
(M.P. 43-44°C). Present in fats and milk. 

Vacuum. Describing 4 perfect vacuum with no matter at all. 


Vacoum Pump. A device to extract gas from a space where the 
pressure is appreciably below the atmospheric pressure an 


discharge it to atmosphere. 
i iquids under reduced 


Vacuum Distillation. ; 
pressure, SO that the boiling poi 
Valency. A term used to design 
atoms. It is generally equ 
electrons OF eight minus the number of valency electrons. 
Valency Electrons: The outer electrons in an atom that can deter- 
mine the chemical reactivity of an element (even geometry of 
the compound formed by the element). 


Valency, Theory of. Simple valency tbe ) 
elements tend to gain, lose or share electrons to attain com- 
(Noble gas structure). 


pletion of their outer electron shells. 
t bond Is formed by electrostatic attraction 


> g., NaCl covalent bonds are 
Co- 


2 


between opposit l $ 
formed by sharing - between atoms, egs Ho 
ordinate bonds are formed by the sharing of electrons, both 
electrons being donated by the same atom, &S-» NH, ion. 

The shape ° 
tendency of bonding pairs to s 
lone pairs have 4 greater effect that bonding (VSEPR). 


Valeric Acids, Pentanoic Acids, C,H 1002: n-Valeri 
CHa. CHCOOH. A colourless liquid (B.P- 186°C) prepared by 
Grignards’ reagent plus 


oxidizing 7-amy! alcohol or from 


n-butyl iodide. 


onded neighbour 
he number of valency 


ory is based on the fact that 
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Iso-Valeric Acid, (CH.)}CH.CH,COOH. A colourless liquid (B.E 
177°C). Prepared by oxidizing isoamyl alcohol. 


r idi 
Valine, 2-Amino-3-Methylbutanoic acid, CHNO.. An amino aci 
Obtained by the hydrolysis of Proteins. M.P, 315°C, 

Valium, Diazepam (a Sedative), 


Vanadium, V. At. No. 23, At. wr, 50.94, M.P. 1890°C, D oo ae 
transition element of Group V Occurring naturally as patr [Pbs. 
(VsS;+5), carnotite (KUO:VO,, 1.5H;0) and yang a 
(VO,)3C1). Electronic Configuration 2g3 4s*, shows ox ES)! 
States from —] to +5 (+5 in covalent or in comp: ae 
Forms coloured ions, eg, y (V) forms blue (ia ade eed 
Solutions), V (II) green (in aqueous Solution), V (V) yello 
in oxides, Used as a steel additive and in V-A] alloys. ai 

Vanadian (V) Oxide, V,0;. (Vanadium Pentaoxide), Orange-Y aey 
oxide (heat NH,VO,). Dissolves in alkalis to form yandate 

sed as a catalyst (Contact process), 

Vanadyl Species. Compound having the blue VO?* group, &&» 

VOSO,. 


Van Arkel-de Boer Process, 4 method for purification of metals. fod 

van der Waal’s Adsorption, A physical adsorption having vance 
waal’s forces between the adsorbate and adsorbent, 

van der Waal’s Equation, A modified form of state for gases : 


(24m ) (V~nb)=nrr 
where a and b are van der Waals const; 
i b 


constants) and y is the 


fe: 
ant of the gas (specifi 
‘covolume’—equal to 4 ti 


is the 
number of moles of gas (b is Ue 
mes the actual volume of molecu 
aa š 
and ye IS the pressure correction), 
van Cer Waal’s Forces, The weak 


e 
c 1 intermolecular forces between th 
molecules which arise from weak electronic coupli 


3-Meth eae hite 

illin, 4-Hydroxy-3- ethoxybenzaldeh de, Os. Fine whi 
yan needles (M.P. 82°C) of Strong vanilla odour, "5%, Fin i 
Manufactured from the Ji ic acid (G by-product in 
wood pulp manufacture), Used as a flavouring agent and for 
food stuffs. 


, factor, (i). The ratio of the number of Particles present in 
Van (Hor re to the number of undissociated Molecules E Used 
in the study of colligative properties of solutions. Eor example, 
t Hoff factor i is the ratio of Observed osmotic Pressure and 

ihe theoretically calculated or ideal osmotic pressure, 


Troos 


TTheo 
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Vibrational Spectrum 


van’t Hoff Isochore. The equation 


dinK _ AH 
dT RT? 


constant of a reversible reaction, 
T the absolute temperature and 
Iculate enthalpies of reactions.~ 

h as 


where K is the equilibrium 
AH the enthply of reaction, 
the gas constant, Usea to ca 


van’t Hoff Isotherm. For a reversible chemical reaction suc 


aA+.B = -C+eaD 
D [c]-.[D]? 
AG RT In K+RT-A B? B? where 


K the equili- 
etc.,at 


the free energy change, 


T the absolute temperature. 


R is gas constant, 
[A] [B], etc., the activities of A, B, 


brium contant and 
equilibrium conditions. 
Vapourization. A process by which a solid or liquid is converted 
into a gas or vapour by heating. 
Vapour. A gas formed by the vapourization of a solid or liquid. 
ur Density. The pressure exerted by liquid or solid at equili- 
brium and at specifie 1 temperature. 
Yellow or white semisolid containing 
arbons of the paraffin series (CisHs2 to 
fractions of petroleum or 
t and as dressing for 


Vapo 


Vaseline (soft paraffin). 
mixtures of hydroc 
Coo Ha2)- Prepared from high-boiling 
shale oil. Used asa base for ointmen 


wounds. 


Vaska’s Compound. A trans-[[r (CO) (PhsP).Cl] compound. 


Vat Dyes. A class of water insoluble dyestuffs applied to fibres by 
first reducing them to derivatives that are soluble in dilute 
alkalis On reoxidation (with air), the insoluble dyestuffs is 
precipitated within the fibre. 


Velocity of Reaction. The amount of react 


roducts formed, per unit time. 
Veratraldehyde, Co H1003 Obtained by methylation of vanillin which 


on further oxidation forms veratric acid 


Verbenone, CioH140.- A cyclic ketone. 
A constant used in magnetic polarization of light. 


Verdet’s Constant. 
A green product formed on Cu or bronze when exposed 


ants transfọrmed or of 


Verdigris- € 
to air (basic copper carbonate). 

Veridian, CreOs- 

Vermiculite A hydrated silica clay. 

Vermillion Red, HgS. A red pigment which occ : 3 
cinnabar. urs in nature as 


Vibrational Spectrum. See spectrum. 
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Vic. A prefix indicating that in an organic compound, the substi- 
tuent atoms or groups are bounded to adjacent C-atoms. 


Victor Meyer Method. A method for determining vapour densities 


Vinegar. A dilute (4-10%) solution of ethanoic acid (CH,COOH) 
obtained by the oxidation of alcoholic liquors by Acetobacter 
Species such as Acetobacter aceti. 

Vinyl Ethyl. The group CH,=CH—. 


Vinyl Acetate, Vinyl Ethanoate, CHs=CHOOC.CHs, Colourless 
liquid (B.P. 73°C). Manufactured by vapour phase reaction 
of ethyne and ethanoic acid (Zinc ethanoate catalyst) at 200°C. 
Used in polymer manufacture. 

Vinylation. An addition Teaction across the triple bond (e.g, ethyne 
and carboxylic acids, amines etc.,) to form vinyl compounds, 
e.g., H-C=C_yi yy ma CH,—GCHX. 

Vinyl Chloride Polymers. Polymers, having (CH,—CHCI), units 
including Potyviny] chloride, PVC ete. Used in rigid materials, 


flooring, electrica] coverings, packaging, clothing etc. 

Vinyl Ester Polymer. „Polyvinyl acetate is the important polymer of 
this class, Used in adhesives, as thickness, solvents, plasticizers 
etc, 


Vinyl Ethers, ROCH=CH,. A Eroup of ethers prepar d by reacting 
Pyae: (C,H,) ana alcohols at about 150% PAn ME in 
the presence o base. For example, i ether, 
MeOCH=CH, ple, methyl vinyl 


ran Polymers produced 
ad merization of CH,=CCl;. Have high 
thermal stability and low permeability to gases. 


w0, A carotenoid p; ish brown 
colour (M.P, 20°C), ors Pigment of reddish 6 
Virial Equation, An equation for a gas 
PV B 

a [eee 

RTS V 
where B and C are second and third viria] co-efficient respec- 
tively and are functions of temperature, 


Viscosity, Coefficient of (7). It is the tangential force required per 
unit area to maintain Unit difference of difference of velocity 
between two layers unit distance 


of poise (dynes-sec per cm), 
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Vitamins. Substances which are essential constituents of food of 

anman es do not include proteins, carbohydrates, fats and 

alts. They play an important i i joli 

proces y play portant role in animal metabolic 

Vitamin A. A fat soluble vitamin present in animal fats, butter, 

yolk of egg, in fish-liver oils. It has empirical formula 

CH0. Carotene is converted to` vitamin A in liver. Two 

molecules of vitamin A are formed from one molecule of 
B-carotene. Pale yellow needles (M P. 64°C). 


Vitamin B. 


Vitamin Bı — thiamine, 
Vitamin Bs — riboflavin, 
Vitamin Bis — Cyanocobalamine, 


Vitamin Be — folic acid, 
Vitamin Be — Pyridoxine. 
Vitamin B,2, Cyanocobalamine, CysHooCoN,O;.P. Dark red crystals. 


Occurs in liver. Produced by the growth of some micro- 
organisms. Its deficiency is due to failure to absorb Bis from 


stomach. 


Vitamin C. Ascorbic acid. 


Vitamin D. A fat soluble vitamin present in animal fats, milk, butter 
and eggs [Its deficiency lead to the development of rickets. 


Vitamin E. An essential vitamin for fertility and reproduction. 
Present in seed embroys and their oils, and green leaves.. 
Vitamina K. A fat soluble vitamin present in lever fats, vegetables 
and in cereals. Deficiency leads to haemorrhages due to a 

failure of blood to clot properly. 


Vitellin. Chief protein present in egg yolk. 

Volhard Method. A volumetric method for the estimation of ue 
using NCS- ions in the presence of Fe*t (deep sed colour a 
the end point). 

Vulcanization. A process of impr 
ness and resistance to temper: 
S (at 150°C) in the presence O 


oving the quality of rubber (hard- 
ature changes) by heating it with 
f accelerators (e.g.,Se, Te etc.). 


W 


W. Tungsten. 


Wacker Process, A method of pre 


Cu?/pq2+ 
CH, +0, ———. CH,CHO 
H,O 


paring ethanal from ethane, 


Walden Inversion, A reaction in Which an Optically active compound 
Teacts to form an optically active Product in which the Seat 
figuration has been inverted. For example Sn2 reactions. iie 
occurs at a tetrahedron (—) atom, e.g, Formation of (—) ma 

acid from (-+-) malic acid. 


Warfarin, CipH,,0,. An 


A A ah jvatives 
anti-coagulant rodenticide. Its derivativ 
are used as an anticoagulant, 


Washing Soda, Na;Co,, 10H,0. s 


Water, H.O. M.P. O'C, B.P. 100°C, D, at OC 0.99987, A hydride 
of oxygen which exists as single H,O in the gaseous Lan 

- It has hydrogen bonding in solutes 

with a residual order. The atoms do not lie jn Single plane, 

the angle between the two hyd i 

atom is 105°, the distance bet 


odium carbonate, 


} : Itis polar in nature. Behave Ang 
dissociates to form [H30]* and [0H7] io 


Its such as CuSO,, 5H,0. Forms 
ides, 


igh dielectric constant), d 
Water Gas. A mixture of CO and H, produced when steam is passe 
over red hot coke, 


. . . . j. in 
Water of Crystallization, Water present in definite propor tori 
crystalline compounds, °-8-, Na,CO,. 10H,0. It can be rem 
by heating. 


7 ble 
Water-Proffing. A process by which a fabric is made impermea 
to water by impregnation With oils, varnishes, rubber, etc. 


4 anh medic 
Wavelength, (A), The distance between corr esponding points in 
profile of wave motion, 


TS 4 fee 
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Wave Mechanics. A system of mechanics that is developed from 

quanim theory and is used to explain the behaviour of atoms, 

cules, etc. It is based on de Broglie’s idea that particles 

can have wave like propertics. Wave mechanics is a branch of 
quantum mechanics and is the basis of modern theory. 


Wave Number. The number of waves ina given_length (generally 
lcm). A reciprocal of wavelength. 
wax like properties. Used in 
leathers, etc. 
to the magnetic flux 
uces anem.f. of one 
n one second. 


Waxes. Any organic material having 
paper coating polishes, insulators, 


‘Weber, Wb. A unit of magnetic flux, equal 
that linking a circuit of one turn, prod 
volt when reduced to zero at a uniform rate i 

1Wb=1Vs 

used to control selectivily unwanted 


‘Weed Killers. Herbicides 
vegetation on agricultural Jand. 

‘Weston Cadmium Cell. A standard cell Cd 
|| HgeSO,(s)/Hg.- The electrolute is a 
CdSO,. 


(Hg)/CdSO., 3H.06), 
saturated solution of 


Fyp°e= 1.01485 volts 

Wet-Bulb Thermometer. A thermometer for measuring wet-bulb 
temperature in which bulb is surrounded b wicks (to keep 
damp), and the liquid is allowed to evaporate adiabatically. 

Wetting Agents. Additives which wet the surfaces because of its 
powerful intermolecular attractive forces, ¢.8-» water. 


White Lead, Pb3(OH)2(COs)2- 


White Oils. Refined lubricant oil 


1 Solvents. A mixtur! 
paint thinners an 


s used in toilet preparations. 
White Spirits, Minera e of hydrocarbons (B.P. 
130-220°C). Used as d as a solvent. 


Whiting. A variety of CaCO;. 
Wilkinson’s Catalyst. A catalyst used for 
tion. [Rh(PhsP)sCll. 
tion of mixed 


A method for the preparat! J 
haloalkane and an alcoholic solution of 


homogencous hydrogena- 


Williamson’s Synthesis. 
ethers by refluxing a 
sodium alkoxide 

R'CI+RO Nat —> R'OR+Na€l 
(A nucleophilic substitution). 
Witherite, BaCOs. A mineral (white) of barium carbonate. 
etween an alkylidene phosphorane 


Wittig Reaction. A reaction bi 
“and an aldehyde or ketone to form an alkene. 


326 WLN 


WLN. Wiswesser line notation. 
Woframite, (Fe, Mn) WO,. 


Wood. A complex substance with cell w: 
(cellulose) and lignin plus some inor; 
Used for constructing furniture. 

Wood’s Metal. A fusible alloy containing Bi (50%), Pb (25%), 
Sn (12.5%) and Cd. Used in fire protection devices (M.P.70°C). 

Wool. A natural protein fibre (keratin). 


Work Function. The energy needed to ri 


highest occupied level inside a solid 
the surface. 


Wrought Iron, 
Wartzite, 


alls having carbohydrates 
ganic and organic materials. 


emove an electron from ihg 
to a point in vacuo outsi 

A low carbon steel. 
A variety of ZnS, 


Wartz Synthesis. A reaction for preparing alkanes by refluxing (RX) 
with Na in dry ether 


Used to make girders. 


2RX+2Na —>» RR+-2NaX 


Xanthates, The salts o; 
be either g 


r esters of unstable acids, ROC(S)SH, where 
R may J n alkyl or any group. Used in curing a” 
vulcanizing rubber. They may be coloured compounds. 
Xanthine, 2, 6—Oxypurine, C,H. F der which 
crystallizes with 1H,0. aa A sbioueless pow 
Xanthone, Ci3H,O3. Colourless crystals (M.P. 174°C). Obtained ah 
heating ‘phenyl Salicylate, Parent substance of xanthon 
group of dyestuffs, 


Xanthophyll, CyoHy,O.. Yellow Pigments found with carotene in 
most green plant material, 


Xe. Xenon. 


Xenon, Xe. At. No.54, At. wt. 131.30, MP. S111 9°C, BY: 
—107. PC A noble gas with electronic configuration 5S 
Used in lamps, discharge tubes and in bubble chamber. 
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Xenylamine. C,,HuN. 


Xerogels. A technique for classification of gels. 
hoto-conductor on 4 surface is 
hich discharges all except the 
the non-image . areas, 
charged pigment, 
lly and fixing the 


Xerography. A process in which a p! 
charged, exposed to the image wW 
image, removal of photo-conductor from 
developing the image with an oppositively 
transferring the image to paper electrostatica! 
image on paper by baking. 

X-ray. An electromagnetic radiation of wavelength 107° cm (1A°). 
Generated by bombarding solids wish electrons. Bach element 
has a characteristic X-rays spectrum. Used in crystallography 
in radiology etc. 

X-ray Spectroscopy. Analytical technique involving the irradiation 
of sample with X-rays. 

X-ray Tube. An apparatus used in X-ray production. 

Xylene, Dimethylbenzene, CeHio- A colourless liquid and a mixture 
of three isomers, €.g , 0-Xylene (B.P. 144°C), m-Xylene (B.P. 
139°C) and p-Xylene (B.P. 138°C). Obtained by reforming 

naphthalene in presence of H;. Also prepared from coal-tar- 


Xylic Acid. A name for 2, 4-dimethylbenzoic acid. 
D-Xylose, Wood Sugar, CsH100s- A pentose sugar (M.P. 144°C). 


Y 


Y. Yttrium. 

Y Alloy. Aa alumium alloy. 
Yb. Ytterbium. 
Yellow Auamonium Salphide. A poly ammoni 


Ylides. An internal salt, 2-8- 
RiC=PPh; > RC =P Ph x 8. A 
Ytterbiam, Yb. At. No. 70, At. wt. 173.04, M P- 2a o Paid as 
lanthanide used to improve mechanical powegation states. 
synthetic gem stone. Shows +2and +3°0* 


um sulphide. 


ium Y 
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Yttrium, Y. At. No. 39, At. wt. 88.91. M.P. 1523°C, D. 4.472. Ar 
element of Group III with electronic configuration 5S* 4d’. 
Important ore is gadolinite. Y—Fe garnets are used as micro- 
wave filters. 


Z 


Zein. A protein Present in maize. Used in the plastics, paints etc- 
Zeisel Reaction, A reaction of ether with excess conc. HI. 

k ROR'’+2HI —> RI+RI'+H,0 
Zeise’s Salt, K [Pt Cl; (C:H,)]. 


Zeolites. Aluminosilicates which occur in nature and contain 
(Si, Al)nOsn frameworks with a negative charge netralized by 
Cations present in the cavities. Used as a water softner and 
for sugar refining. 

Ziegler. Natta Polymerisation A process of isati g 

Natta i ol olefin 
using Ziegler catalyst. p Panera tion gf 


Zine, Zn. At. No. 30, At. wt 65.38, M.P. 419.5 A 
Re Of Group po, M.P. 419.58, D, 7.13. 
transition metal of Group II with electronic configuration 
a And g erur as oaet (Zn, Fe) S, Smithsonite (Zn COs) 
n Fe, - Dissol in di i hot 
solutions of alkalis, “Used a anoda alite ane 


3 In s inst 
corrosian. anodes for Protection aga 
Zinc Am:lgam., A solid Zn—H 


Zinc Blende, ZnS. The Zn and S a 


Zinc Borates, Compounds of indefinit ss r fire 
proofing textiles, © composition. Used fo 


Zinc Chloride, ZoCls. White solid (Zn+HCI). Used as wood 
Preservative, in batteries, etc, 


Zinc Cbromate. A yellow pigment (ZnSO,4+.K 


inhibiting paints 2Cr,0,) used in rust 
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Zinc Dithionite, ZnSO. (SO,+aqueous Zn dust). 


Mc Fluoride, ZnFs, 4H,0. Forms ZnFs at 100°C (Zn+F; or HF), 
Used as a wood preservative. 

Hydroxide, Zn (OH):. A rubber filler and an adsotbent in 
Surgical dressings. 


Zine Nitrate, Zn (NO,)s, xH,O. 


Zinc Oxide, ZnO. A powder white (cold) yellow (hot). Obtained 
by burning Zn in 3- Used asa disinfectant in pharmacy, 
Vitriol, Zn SO,. 
Used in textiles, 


Zine 


Zine Sulphate, White 
(Zn0+H,S0,). 


Zingiberene, CisHay. 


Zircon, Zr Si O.. A mineral of Zr. 
Zitconium, Zr. 


2 At. No. 40, At. wt. 91.22, 1852°C, D. 6.506. A 
pansition element of Group 1V, electronic configuration 
ee reurs as baddelyite (ZrO,) and zircon (ZrSiO,), 
zio Stant to corrosion but dissolved by aquaregia. Forms 
Tconium compounds with +4 oxidation state. Its alloys are 


Forms, 7, 6, 1 and 0 hydrates 


A constituent of ginger oil (B.P, 134°C/14 nm). 


(Nb—z, a »andin super conducting magnets 
Za. Zin 
One R, 
i ning, process of refining metals and some eee and 
ie g nic co pounds depending on the difference in solubi- 
pradet, ihpurities in tbe liquid and solid States. Used in 
z ucing pure germanium. 
Witterion 


An ion that has both positive and 
glycine exi rge. An electrically neutral 


Ree ctricall ral ion, e.g., amino acid 
sS nt isoelectric ion in solution as the Zwitter ion 
Zymase, 3N-CH;.COO- 


n : 
Cthanoj, “"2YMe present in yeast. Used to convert glucose to 
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